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TEm OF STAI11EsIEMT ON NASA SPACE SCIENCES PROGRAM 
Made by Homer E. Newell, JP. 

Before the  House Committee on Science a d  Astronautics 

B F e b m q l s O  

This presentiation mswe~s four bperkawt ques%isns: 

(1) why must, NASA do research in space? 

(2) What axe the objectives ~f space sc fa~ces  research? 

(3)  What is this agency's space sciences research program? 

(4) How much will this w e e  sciences research program cost 

in fisc%l year ass:! 

Now, why must NASA do research i n  space? The many reasons 

can be summasized by the observation %ha% such research conkributes 

m a t e r i d l y  t o  each of the eigh% objectives enumerated by the  Congress 

i n  the Nationsib AeroaL%uti@s a d  Space A c t  0% Eg%8 ad, i n  fac t ,  

constitu%es the very- firs% objective: "The expaaasion of human 

knowlerlge a d  phenomena i n  -&e a+aosphare and space" e Furthekore,  

before man ventures into this rLew a d  hostiPe environment of 

Mexb, wba% w e  +,he NASA space sciences rsseareh objectives? 

I n  the  past, mcsn was l h f % ; ~ . d  to obaematfoms which could be made 

at o r  near the surface of: .$he ear%h. Now %he s c i e n t i s t  can send 

his  measuring equipment on sounding rsckets ma -9af;ellites throughout 

the earthus atmosphere, ana infx space beyond the moon OB lunar  

and p lewaetq  probes. Erren those regions of the universe which 
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instruments cannot reach have been 0pelai.d up t o  more penetrating 

study; f o r  telescopes and satelli-bes c o w s i n g  above %he earth*s 

atmosphere can observe the rad ia t ioss  i n  all of the  wave lengths 

'which a r r ive  from the vas t  depths of space. 

undistorted by the ear th 's  atmosphere, these radiat ions may be 

expected t o  reveal a hi%her%o inaceess3ibls wealth of infomation 

Unobscured and 

about the  universe. 

Seizing upon the  new opportluaities, s c i e n t i s t s  the world over 

a re  busi ly  investigating a wide range of phenomena, 

i s  using sounding rockets md earth s a t e l l i t e s  t o  s-budy the 

properties and behavior of the earthus atmosphere, ionosphere, 

magnetic field, auroras, and other phenomena i n  space close t o  the 

ear th ,  Cosmic rays, radia-bfon belts, and the solar w3nd are  under 

The geophysicist 

intensive investigakfon thousmas of miles above the  earth, 

moon, the sun, and the s ta rs  receive their due share of a t tent ion.  

Cosmic experiments t o  s%udy gsavi-%y and r e l a t i v i t y  theory, to 

observe'physfca processes m.ci mk~Lea2s fn .$he environment of space, 

and t o  probe the qyste~ies cf life in space a re  in preparation, 

Manned f l i g h t  away f r o m  %he em%h i n to  the hos%i%e environment of 

space i s  imminento 

and experience8 hundreds of sowding m@ke%s and more than a dozen 

s a t e l l i t e s  and space probes are ta be fired each yeas for the 

foreseeable future. 

The 

In support Q% th i s  world-wide quest for knowledge 

. . . .  . . . .  -. . . . ..... ... . 
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At first glance, this broad range of 

disconnected and sandom, But in a11 this 

simple, coherent pa t te rn ,  One clear-cut, 

activities may 

activity there  

concise set of 

t i es  togeeher and motivates al.1 of t h i s  ac-kivieWy. 

a re  : 

These 

(1) To unders-kmd the  n&ws of %he control exer&ed 

the  sun over events on She earth; 

(2) To l e a n  the  nature and or ig in  of the universe, 

including the soLar systzm; and 

seem 

i s  one 

ob j e et ive  s 

objectives 

--.. 

(3) To search TOP the  or igin of .life and i t s  presence 

outside the  earth. 

L e t  us consider t h e  f f r s b  obJectfve, The sun affectis every . 

aspect of human act ivizy.  

decrease by a small frso",aon. of one perc:"s.ri%, our prc3seri-b mode of 

existence would WIC~W~CI marke2. c h n g s ,  Knowledge of" %he sun 

and i t s  influence on the earth has d i r e c t  Beaxing 

a c t i v i t y  and cn our very exfs 

If 2ts radiation were t o  increase or 

our da i ly  

Actually, we know th3-5 ",E % o t d  solscap eneqgy autpu-t does 

t h i s  reason %ha% the solar ere~gy machirig Khle e&h*s surface 

per square centimeter per m i c l r t z  is caELzd the solar constant, It 

i s  t h i s  energy i n  the v f s i b k  and irtfrwel regions of" the spectrum 

which furnishes the  driving power f w  our winds, storms, and the 

other manifest&%%ons of w~a%h?r~ 
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But one small part  of the s m t s  energy does undergo important 

fluctuations. This pa r t  ccmprises $he gusts of x-rays, ultraviolet 

l ight ,  and charged par t ic les  which are emitted from the sun a t  times 

of unusual surface turbulence. The radiations t reve l  a t  the speed 

of l ight,  reaching the earth some eight minutes a f t e r  leaving the 

sun. They are absorbed i n  the higher levels  of the atmosphere, well 

above our "weather sphere?', and produce heating , chemical reactions, 

and e lec t r ica l  charging of the ve-ry thin air ,  It may be said tha t  

they give rise t o  a s o r t  of upper ahospheric weather whose storms 

produce heating, chemical reactions, and radio blackouts. The 

charged solar par t ic les  t rave l  a t  the more modest speed of some 

1,000 miles per second, reaching '&he earth i n  one o r  two d a y s .  

Upon arrival,  they are seized by the ear th*s magnetic f i e l d  and 

f'unneled into the polar latfthldles, prsdueirg magnetic f i e l d  storms, 

modifying the radiation belts, augmenting the auroral displays, and 

producing longer-lived radio and telephonic communications breakdowns. 

Qne af the most exciting chapters i n  the history of sun-earth 

relationships concerns the discovery by James V a n  Allen of the 

radiation be l t s  which bear his rime. These belts consist of 

charged. par t ic les  which are trappea a d  guided by magnetic l i nes  

of force many thousands of miles above the e&h's surface. 

the possible radiological effects 0% -bhese part;fcles are well 

known, t he i r  geophysica3 role in. transferring energy from %he sun 

t o  the earth, accompanied by heatingr aamras, md communications 

Although 

disturbances, m y  w e l l  prove t o  be more significant. 

- . , .. . . . -_ ~ . - __I_" . . , . , . , . . . . , - -. . -. _...I . .. . I -. . _..._ -. . _ _  _. .. 
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Experimental evidence obtained during 1 9 9  shows the  

importance of the V a n  Allen belts i n  sun-earth relationships.  

Pioneer IV, launched i n  March after f i v e  days of unusually intense 

so la r  and a u r o r a l e t i v i t y ,  dete'cted a b e l t  population some t en  

times grea te r  than that observed by Pioneer 1x1 during a period 

of so la r  qyiet .  

rates 5000 times lower than those of Pioneer IV; but several  

I n  October, Explorer V I  radioed back counting 

weeks l a t e r ,  a f t e r  some intervening solar ac t iv i ty ,  Explorer V I  

counter showed a return of the p a r t i c l e  population nearly t o  i t s  

Pioneer IV level .  

These f r w e n t a r y  measurements have l e d  t o  strong disagree- 

ments between the s c i e n t i s t s  themselves concerning the  interpre- 

t a t i o n  of the  results and t h e i r  geophysical importame. Consequently, 

it i s  bnportant t o  measure the  populations of such energetic 

pa r t i c l e s  over long periods of time and t o  many tens  of thousands 

of miles from the  ear th .  

i n  1960 w i l l  be devoted t o  the  observation of these trapped par t ic les ,  

using more complex detectors  which will separate the  pa r t i c l e s  by 

ty-pe and by energy. 

measurement of t he  very low energy protons (hydrogen nuclei)  

having energies of less than 10,000 electron vol ts ,  whgch i s  0nl.y 

half  the  e n e r b  of the  charged pa r t i c l e s  i n  the  average home TV 

picture  tube. Due t o  t h e i r  po ten t ia l ly  large population, such 

pa r t i c l e s  may even,be d o m i h t  i n  producing geophysical e f f ec t s .  

One e n t h e  s a t e l l i t e  to be laynched 

Par t icu lar ly  h n p o r t ~ ~  w i l l  be the  first 
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The second approach So the  measurement of charged p a r t i c l e  

a c t i v i t y  i s  the  use of a space prc3~e in ~ ~ % f d  B,XUX~ the  moon, 

t o  detect  the clouds of sobar pa r t i c l e s  as they sweep across the 

moon*s orbit, and, i n  cooperation w i t h  measurements from an earth 

s a t e l l i t e ,  t o  measure the ve1oeiJ;y of" the solar par t i c l e s .  Still 

another approach t ; ~  be followed in 1$O i s  the rocket launching 

of recoverable film, o r  nuclear m ~ ~ I s i o n s ,  into the  polar atmos- 

phere during unusual so la r  acttvlty, so %ha?; the  responsible par- 

t i c l e s  may be ident i f ied  by s t i i d y i n ~  their pnQ%ographiC tracks.  

Such ident i f ica t ion  i s  as posl5ive as tb-b of an individual by 

h i s  f ingerprints .  

Such effects l;ave a, prac%icaL aspect. X-h has been suggested 

t h a t  the  arrival. of l a g e  nmlem af S Q ~ W  par t i c l e s  may t r igge r  

major weather dis-turbansees. F x  axampla, on Feb~uaay LO, 1s9, a 

large so la r  flare was foIlo%7ed by magnetic st,oms, radio disturbances, 

a red aurora v i s ib l e  as far s 0 ~ t h  as WashPLirAgLon, record high 

temperatures i n  the Aretic, axid 2x '~ez ing  srmw thoughout  large areas 

of the  Soutn. 

a study of weahhex stadfuisfi~s for i%kPaU y w r s  has sb.own a, a e f i n i t e  

correlat ion between magne"eic s t x m  axid rasing ps^iar* temperatures 

f i v e  days later.  

eleven year eyelfc weather vwiaC,ion, eurrsspandfng t o  the  sun spot 

a c t i v i t y  cycle. More knowledge of such phemmr3na could lead t o  the 

future  use of data traasrni%t4,ed f m m  a ebiskz.~% satellite olbservatollqgr 

A.lJ;anough %has on4 event co-d& have been coincidental, 

Tree rings and, wh-?aA price kdex both show an 
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t o  predict  the a r r i v a l  of a cloud of solar pa r t i c l e s  in time t o  

l i g h t  the smudge pots i n  Florida. 

The importance of the sun to man, and the immediate value of 

the  knowledge of sun-earth reia%snships, i s  clear .  Bit, under- 

lying such relat ionships  i s  an e v ~ n  more fwldmental matter, that 

of the  nature of the  ent i re  universeo Science i s  based on the 

assumption that a l l  a c t i v i t y  i s  governed by universal  l a w s  which 

apply both near at hand and i n  the remvtcst pa r t  of -the universe. 

These l a w s  form the basis f o r  the crigin mil development of l i v ing  

m a t t e r .  

All t he  achievemerits of science i n  the l a s h  century have been 

applied t o  the development of a rdm,rkable description of the 

universe &rid i t s  el.ement%y cmstf tuents .  The development begins 

w i t h  the  neutroD, proton m.d 1 c > 1 x t ~ m ;  % k s e  are the  funilamental 

building blocks of" the m i v ~ ~ s e .  Pdeatrons and  protons a re  bound 

together tigntly to f o m  k k x  a-"~~mi.c m c k e ~ ~ .  

electrons bound $3 the n ~ e l w ~ s  a d  c i r c l i n g  around it at  some 

distance, like a plme%ary s;~%t3n in min9&5us2. A-C,oms combine t o  

form molecules, which in -hrn ~ F O  r;ernemkd -t;g~;-k'~?:: %Q form 

v i s ib l e  mat2er as w? knew i5- Chn e&;h i s  a colLs&Pnn of such 

matter, circling aroma %be sun dorig wi5k &e eight  other known 

planets.  

galaxy whose cross-section ?e know as %be Milky Way. 

the  galaxies 

make up the  universe. 

A k m s  consist  of 

The sun i s  one of Yhe EO0 billion stars of our disc-shaped 

In dum, 

tend t o  colL?et hrnr hwe e2ws",%rs &Mch together 

. . , , __ . . .. . . . . . . .. ...... -. ." . ... . , . . . - . . . .. . . . . . - . . . - - . . . I . .  
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This en t i r e  hierarchy i s  b u i l t  on three basic forces:  

(1) Nuclear force,  the most powerful force known, whLch 

clamps together the nucleus of t he  a b m  so t i g h t l y  that one cubic 

inch of nuclei  

b i l l i o n  tons. 

(such as i s  f o n d  In white dwarf stars) weighs one 

(2) Electromagnetic forces,  which bind electrons t o  nuclei, 

atoms in to  molecules, and molecules in to  gross matter. These 

forces  a r e  some one hundred times weaker than nuclear forces.  

( 3 )  Gravitational force, which gives man weight and holds the 

so lar  system together. This force i s  lo4' times weaker than the  

nuclear force.  

The weakness of t he  grav i ta t iona l  force  can be i l l u s t r a t e d  by 

t h e  smallness of an electromagnet which w i l l  l i f t  a one pound 

i ron bar, compared w i t h  the tremendous s i ze  of the ear th  which 

generates one pound of grav i ta t iona l  force on the  iron. 

Strangely enough t h e  formation and evhlution of stars depend 

upon the interplay between the weakest and strongest of these 

forces .  I n i t i a l l y ,  stars a r e  probably formed out of condensation 

of t he  i n t e r s t e l l a r  dust in space. Once begun, grav i ta t iona l  

a t t r ac t ion  accelerates t he  condensation process u n t i l  t h e  

pressure and temperature a t  the  center a r e  high enough t o  

i n i t i a t e  a thermonuclear reaction whose heat prevents fu r the r  

a t t rac t ion .  The rest of the star's l i f e  h is tory  depends only 

. .  .. ... - .~ . .. . .. . . . , . . .. . _ _  . ... . . .._.. ~ , 
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on i t s  i n i t i a l  mass and on the  r e l a t ive  amount of d l f fe ren t  

elements present; i. e., i t s  chemical abusdaace The determination 

of th i s  chemical abundance of s t a r s  i s  one of the  most basic 

problems i n  the  study of s t e l l a r  evolution. 

Perversely enough, the  l i gh t  which contains the  best  

information on chemical abundance on stars i s  beyond the  v i s ib l e  

portion of the  spectrum i n  the  ul-braviolet; but such wavelengths 

cannot penetrate the e a r t h ' s  atmosphere, Thus, f o r  t he  f irst  

time, man can obtain t h i s  v i t a l  M o m t i o n  from an observatory 

located on an a r t i f i c i a l  o r  na tura l  ear%h s a t e l l f t e .  The very 

f i r s t  u l t r av io l e t  experiments, flown by sc i en t i s t s  of t he  U. S. 

Navy i n  rockets, disclosed many sources of u l t r av io l e t  l i gh t ,  

some at  locations where there  i s  no v i s ib l e  emitter of l i gh t .  

The nature of such u l t r av io l e t  sources i s  s t i l l  a mystery. 

Their fur ther  study from an orbi t ing astronomical observatory 

i s  an objective of t he  highest s c i en t i f i c  p r i o r i t y  which may 

be expected t o  produce new information concerning the s t ructure  

of t he  universe. 

Jus t  as stars may have formed 'by the condensation bf 

i n t e r s t e l l a r  matter, so  planets m y  have formed by the  condensation 

of  smaller pockets of matter lef t  over from the  s t e l h r  formation. 

IT t h i s  condensation theory i s  the  correct one, then planets such 

a s  ours muat, be very commonplace 2n t he  universe. On the  other 

. . . - ..- . .. . . -, . .. . . . . . .  .. . . . .. -. . . . .. . -. . . -. . . . . 
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hand, lit i s  posslble that our planets were born catastrophically,  

i n  a rare colllsion between our SLID and a second star. Since the  

probabi l i ty  of such a c o l l i s i o n  i s  extremely s m a l l  with the  exis t ing 

stellar population, the  catastrophic theory implies a small 

probabi l i ty  of other planets in the  universe, and a correspondingly 

small chance of l i f e  exis t ing outside of o w  so lar  system. 

If we can determine w h a t  the  temperatures of the  moon and 

planets were a t  the  t h e  of t h e f r  formation, we w i l l  have gone 

f a r  toward discriminating between the  condensation and catastrophic 

theories  of the  o r i g h  of the  solar system. 

were formed by the  cooling of( hot masses of solar  gas, they must 

have passed through a molten phase; while if they were formed by 

the condensation of re la t ive ly  cool gas or dust, they n@y never 

have existed i n  the  molten stage. This i s  par t icu lar ly  t r u e  of 

the  moon, which i s  small enough so that t h e  heat produced by decay 

of radioactive uranium can be l osL  t o  i t s  surface rapidly enough 

t o  keep the  temperature below the  nelting p o h t ,  

t h e  moon i s  of greater  i n t e re s t  than e i the r  %rs or  Venus, 

For if these planets 

In this respect, 

Another reason f o r  conaeen-trating OD Lunar observations i s  

t h e  uniquepess o f  the  moon as the  only major accessible body whose 

surface has been unchanged for a major portion of i t s  l i fe ,  some 

three  billion years. T h i s  I s  

building and lack of erosion by a i r  o r  water, 

to the  combined lack of mountain 



Thus, our first need i s  t o  come close enough t o  read 

na ture ' s  handwriting on the lunar surface. 

i n  o rb i t  about the  moon o r  enroute t o  a crash landing can radio 

back detailed information of the lunar surface charac te r i s t ics ,  

while observations of a lunar satell i te o rb i t  can detect  whether 

o r  not t he  moon has a "raisin bread s t ructure"  of i ron chunks 

embedded among lighter rock, which would indicate  a process of 

accretion from small cool masses. Television reconnaissance 

can also be used t o  se lec t  a location f o r  t he  f irst  s o f t  lunar 

landing, and t o  obtain information concerning the nature of the  

surf ace. 

Television cameras 

Once a s o f t  landing i s  feasible ,  instruments such as the 

seismograph can be placed on the lunar surface t o  detect  moon 

quakes produced in te rna l ly  o r  by metorite impact. 

can measure minute changes in the lunar shape produced by the 

ear th  and sun, thus measuring the  e l a s t i c i t y  and v iscos i ty  of 

t h e  moon's i n t e r io r .  Measurement of the surface heat flow and 

A gravlmeter 

radioact ivi ty  would f i x  the temperature h is tory  of the  moon within 

narrow limits, thereby fu r the r  defining i t s  mode of i n i t i a l  formation. 

Again w e  f i n d  a coherent pa t te rn  i n  our search f o r  t he  or ig in  

of t he  universe. Experiments on the interact ion between radiat ion 

and n a t t e g o n  r e l a t i v i t y  theory, and on gravity, lead t o  an under- 

standing of t he  working of the universe today. Exploration of the 

I 
* . .  -. - . . . . .. . . . . . -. . . . ... . . . - , . . . . . . - . .  . . ". 



moon and planets,  together with observations of the  sun and the 

rest of t h e  universe, w i l l  help determine how t h e  universe began 

and how i t s  stars and planets  were formed, All of these diverse 

a c t i v i t i e s  and many others contribute t o  the  one great inspir ing 

objective: 

inf ini tes t lmal ,  but important, par t .  

t o ,  understand the universe of which man i s  such an 

One of the  most excit ing p o s s i b i l i t i e s  of space research 

is t he  opportunity t o  search f o r  l i f e  outside of t he  ear th  and 

i t s  atmosphere. Were one t o  discover l i f e  forms on another 

planet like Mars o r  Venus, the  philosophical implications would 

be tremendous. 

b iosc ien t i s t  has progressed toward an understanding of how mater ia l  

Working on the  ear th  and i n  the  laboratory, the 

l i f e  may have formed on ear th ,  

of l i f e  might make gigantic s t r ides  forward i f  w e  could discover 

Our understanding of the  or ig in  

and study, a t  the  same time, d i f fe ren t  l i f e  forms that have 

developed and current ly  exist under different  conditions. 

The primitive atmospheres of Venus and Mars were doubtlessly 

similar t o  ours, but not ident ica l  with it, and the  development 

of l i f e  on these planets,  U it did occur, may be presumed t o  

have proceeded along somewhat d i f fe ren t  l ines .  

. . . .. . . . . . .. -. . . . , - -. --__ .. . . . .  .. . . , . . . .  



The prac t ica l  consequences of this research of planetary 
biology will require tz 1onge;O t3me Lo develop, because the 

acquisit ion and interpretat ion of the basic fac ts  are both 

very d i f f i cu l t .  But i n  the long run, such research can be 
expected t o  have a greater influeuxe on hmm welfare than 

any other mea of the space sciences program. Most diseases 
today me regarded as essent ia l ly  metabolic, t h a t  i s ,  as due 

t o  aberrations i n  the normal pat tern of molecular interactions.  

It i s  precisely these interact ions wnich we hope t o  understand 

b e t t e r  t h o u g h  our biological studfes of other planets. 

M a r s  and Venus are tke solar  planets, other than the earth, 
which appew t o  of fe r  the grea- probabi l i ty  of the develop- 
ment of l i f e .  

exploration of these planets w i l l  not  be possible fo r  m a n y  
yews  t o  comeo Meanwhile, 8 progressive program of ins t ru-  

mented planetary exploratiorts wi l l  be undertaken as rapidly as 

tk necessarily sophisticated guidance, communications, and s o f t  

landing techniques become available 

The manned LardLngs required fo r  thorough 

A t  present, balloons capable of l i f t i n g  heavy infrared 
spectroscopes t o  a l t i tudes  of teE t o  twenty miles above the 
ear th  can acquire valuable infomation, OB Venus and Mars 

atmospheric constituents a ~ d  on the n a t u e  of some Martian 
surface compounds. During 199, a~ Office of Navd Research 

sponsored experiment discovered water vapor i n  the atmosphere 
of Venus, Early space p~obes  w i l l  8-eveiop long range com- 

munications techniques, measure the s h ~ a e t e r f s t l c s  of the 

interplanetary enviromen% , and observe those features of the 

planets, such as their rnqgaet$c fields and xadiation bel ts ,  

which may be expected t o  ex$en& into space mariy t i m e s  the 

planetasy diameter 
During the past  year, as shown in Table 1, a number of 

important s c i en t i f i c  diseoverfes h&ve already resul ted from the 

NASA Space Sciences Programo With regard t o  the Van Allen 

radiat ion be l t s ,  it has been diszovered that Lhat the extent 
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and intensity,  past icular ly  of the outer be l t ,  f luctuates  over 
a very wide range, These fluctuations show a d i s t i n c t  correla- 

t i on  with ac t iv i ty  on the sun, and a complex s t ructure  which 
var ies  w i t h  t i m e .  As usually occws i n  s c i e n t i f i c  research, 

such discoveries r a i s e  as many or more questions than they 

answer. 

The last  of the Vanguard s a t e l l i t e s  has disclosed deviations 

from t h e i r  expected values of the ea r th ' s  magnetic f i e ld ,  and 

some fluctuations i n  the measured magnetic f ie ld  in tens i ty  with 
t i m e -  Again, such results raise questions regaxding the sources , 

and causes of these deviations and f luctuat ions.  It should a l so  
be r e c d l e d  t h a t  three successful s a t e l l i t e s  were launched 

during the lat ter h&f of 199 and, since sfx months t o  a yeax 
i s  usually required for  thorough data analysis, most of these 

data wi l l  be t ranslated i n t o  new discoveries i n  1960. If all 
goes as planned, Explorer V I I  w i l l  continue t o  radio back data 

f o r  another nine months. 

Several important results a lso  resu l ted  f romthe  NASA sounding 
rocket program during 199 (Table 2) e 

of these resu l ted  from the Wallops Island launching of rockets 

carrying sodium, which was v i s ib l e  over a wide mea of the 
East Coast, 

wind sheass a t  a l t i tudes  between 70 and 100 miles, and wind 
ve loc i t ies  at  s l i gh t ly  higher a t i t u d e s  i n  excess of 400 miles 
per hourQ W i n g  199, there were also several very successful 
t e s t s  of new s a t e l l i t e  instrumentation f o r  d i r ec t  measuranents 

of the s t ructure  of the charged region of the atmosphere which 

i s  ca l led  the ionosphereo 

Perhaps the most notable 

The resu l tan t  sodium vapor clouds showed very strong 



Table 3 summarizes the planned NASA rocket launchings 

through the end of f i s c a l  yew 1961, Since each sounding 
rocket is g e n e r d l y  devoted t o  only one or  two Scien t i f ic  

disciplines,  it i s  convenient t o  divide them according t o  
t h e i r  s c i en t i f i c  purpose. The planned l e v e l  of ac t iv i ty  of 
approximately one hundred sounding sockets per year i s  only 

s l i gh t ly  less than t h a t  reached during the peak of ac t iv i ty  
during the eighteen-month Internat ional  Geophysical Year, 

when two hundred sounding rockets were launched by t h i s  

country, 

During 1959, four s c i en t i f i c  satellites were launched 
successfully (Table 4) 
launching vehicle, one the Thor-Able combination, and one the 
Jmo I1 vehicle. 

i n  support of the International Geophysical Year by means of 

s c i en t i f i c  satellite research. 

Two of these u t i l i z e d  the Vanguard 

!These launchings completed our pazticipation 

During 1960, the Juno I1 s c i e n t i f i c  s a t e l l i t e  program 
will be completed wfth the planned launching of four additional 

s a t e l l i t e s  (TabLe 5 ) .  The first and fourth of these missions 
represent ,  follow-on studdes t o  e a r l i e r  exploratory experiments. 

The second and t h i r d  of these missions are first exploratory 
experiments 

The f ive  s c i e n t i f i c  s a t e l l i t e s  l i s t e d  i n  Table 6 are planned 
t o  be launched With the use of the mor-Delta vehicle system over 

the next two yews.  
f i r s t  exploratory s a t e l l i t e  experiments i n  t h e i r  respective 
s c i e n t i f i c  f ie lds ,  and wi l l  be launched in orb i t s  across the 

polar regions. 

The l a s t  three of these missions represent 

".. ..- .. . . . . . -  . - . .  .. . .  . . .. " . '  
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By Fisca l  Year 1962, it i s  expected t ha t  t h e  solid-propellant 

Scout s a t e l l i t e  launching vehicle w i l l  have been developed for 

routine use i n  the  s c i e n t i f i c  satel l i te  progrm. T h i s  vehicle 

w i l l  be put t o  frequent use i n  suppr~rt  of ~ L Z T  internat ional  

cooperative program i n  space sciences (Table y ) ,  

s a t e l l i t e  systeir,, ixost ~f the  Scout, sc icmif ic  satelliteswill be launched 

i n  o rb i t s  over the  e a r t h ' s  polar regions, w i t L  tke exception of 

those s a t e l l i t e s  primarily devoted t o  the astconcx5cal ~ r o g ~ s m .  

Like the  Delta 

The sa%ellites. which have been discussed thus far are a l l  

l imited t o  rnaxiiniun payload weigh%s cf t h e  order of a few hundred 

pounds. 

systems w i l l  be capable of placing in to  orb i t  s c i en t i f i c  satell i tes 

Beginning i n  1962, the Atlas-&ens, ard Thor-Agena vehicle 

weighing 1000 pounds and more. 

be launched i n t o  o rb i t s  over the polar regions of the  ear th  f o r  

various geophysical s tud ie s ,  as EIIQWC i n  Table 8. A Thor-Agena 

s a t e l l i t e  w i l l  be used i n  a r e l a t ive ly  Low a l t i t ude  o rb i t  of several  

hundred miles, while rm Atllas-&ena will be used i n  a highly eccentric 

o rb i t  reaching niany tens  of thousands of miles from the  ea r th ' s  sur- 

f a c t  at i t s  highest point,. T k  other two &ma satel l i tes  w i l l  be 

launched i n t o  o rb i t s  of rela.t,iveLy ?!ov i n c l f n a t i m  t c  the  equator, 

one t o  correlate  re la t ions  betweel., solar alnfivity and phenomma i n  

the  earth's atmosphere, and the  other t o  mike astrsnonical observa- 

t ions  using a highly precise s tab i l ized  astrcnmicab platform. T h i s  

last  satel l i te  w i l l  weigh several t ~ n s -  

During 1959, the  f i r s t  Ur_ited S*,at?.s space probe t o  escape tke 

Two suck s a t e l l i t e s  are planned t o  

e a r t h ' s  gravi ta t ional  control ana go i n t z  orbit, about t he  sun was 

. ... -. . . - - - . .  . _  . . .~.. . . . .  . . -  . , .  



launched on Mcsch 3. This payload produced valuable infomation 

regarding the radiat ion belts,  and w a s  tracked t o  a distance of 

1tO7,OOO niles from the  ear th  (Table 9 ) .  

During the  next two years, i n  addition t o  Sheir  use i n  the  

sc i en t i f i c  s a t e l l i t e  program, Pour Scout vehicles w i l l  be used t o  

launch sc i en t i f i c  probes which are intended t o  reach alt,itudes of 

from 5000 t o  10,000 miles. These probes a re  l i s t e d  i n  Table 10. 

These coxparatively short-range Scout probes which f a l l  back 

t o  the ea r th  should be distinguished from the longer-range lunar  

and interplanetary probes which a re  scheduled during the  s m e  time 

period, as shown i n  Table 11. I n i t i a l l y ,  r e l a t ive ly  l ight-height 

space probes w i l l  u t i l i z e  the  Thor end A t l a s  boosters with the Able 

and Delta upper-stage systems, for preliminary research on the in te r -  

planetary enviromient md %or tests 06 I.onz-range ccmxiunications . 
Lieginning i n  1961, the heavier AtJas-Agena system w i l l  a l so  be 

available f o r  t h i s  important progrmi. The  f i r e t  two Atlas-kenzs 

w i l l  be u.sed fo r  the  twin  purposes of measuring the interplanetary 

envirom-enT, and for developing the necessary technology %or more 

cdvanced missions The last  t.hree 0% these vehicles w i l l  concentrate 

on the neaswxernent of *;he surface pmper.ties c% She moa. 

In  F i sca l  Year 1963, using the At2ks--bascd Cefitaur vehicle 

system, w e  w i l l  be reedy for mr f f ~ s t ;  &tempted, o rb i t  toward the 

planets  Vens  and Mars. Tke obJect ivw of" technological development 

for later,  ixore advanced miesions ani an investigation of both the 

planetary and interplanetary en.viri7rmcnta w i l l  be seyved by these 

missions 

. . .  .. . . . .  . ..."--..I ............ ._ . . . . . . . .  * . . . .  . _. - . .  . . . . . .  . . . . . . . . . . . . .  - . -. __ L . .  
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In suriiary, t he  space sciences p r o g r r 1  O J e r  t h e  next several 

year W i l l  include approximately one hundred sounding rocke'cs per 

year, some nine satell i tes and Scout probes, and approx:iri,ai;ely 

four  deep space probes f o r  luner and p l m c t s r y  explorations 

(Table 12). Nearly half of the  requested funding i n  'ihe space 

sciences area will be devoted to l u n a  and p!.anei;er;r explorations, 

while the soundilrg rocket progrm w i l l  require less than -Len per- 

cent o-iO the  total (Table 12). 

.._..."...._.....I. . .  , . .. . I ... ._ . . ... . - . - , . ..-"I- . .  . .  
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TABm 7 

FY 

62 

62 

62 

62 

63 

63 

SCOUT SCEENTDIC SATELLITFS 

Mission 

International 

Polar Ionosphere Studies 

International 

Yolar Radiation Studies 

Int ernat ional 

Polar Atmospheric Structure 
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TABU 11 

LU"Al3 &D INTERPLANXTARY PROBES 

m (Quarter) 

60 (3) 

Vehicle 

Thor-Able 

Mission 

Interplanetary Environment and Communications 
Tests 

Lunar Orbiters 
Atlas-Able 

A t l a s  -Able 

Delta Interplanetary Plasma and Field 

Environment Technological 
Development 

A t l a s  -Agena 

A t  Las-  Agena 

Atlas -Agena Lunar Surface Properties 

Atlas -Agena 
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Sounding Rocket,s I r 

i S c i en t i f i c  S a t e l l i t e s  I 

I Lunar and Planetary Explorations 

TWAL 

TABLE 13 

SPACE SCIENCES BUDGET SUMMARY 

(~n Millions of Dollass) 

- FY 59 FY60 

3 -9  8.8 

21.3 22.8 

49 -0 30.2 

55*4 80,6 
- 

P 

FY 61 

8.0 

41.7 

45 .O 

- 

- 
94.7 

I 
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It is my purpose to extend the remarks of the Administrator and 

D r .  Dryden by discussing with you the Ten-Year Plan of program a c t i v i t y  

in s p w e  experiments tha t  w e  have developed, and relate eo i t  the 

f inanc ia l  resources t h a t  we are curren t ly  using and those w e  are 

requesting ~u thor i za t iom lor a t  t h i s  t i m e .  X w i l l  also set fo r th  

our other  resources in terms of the organization, personnel, and 

faci l i t ies  t h a t  arc e s sen t l z l  to  t h e  implementation of the space 

e f f o r t  

You realiee, of course, tha t  during t h e  last s ixteen months 

a l l  of our  planning has proceeded siault .meouslp with our e f f o r t s  

to create a functioning orgsnination and the i n i t i a t i o n  of major 

s c i e n t i f i c  and developmental programs, It w i l l  appear obvious to 

you, I am sure ,  t h a t  whereas Q U ~  plans r e f l e c t  the lessons of our 

intensive recent  experience the i r  extrapolat ion i n t o  the  future  

becomes more tenuous as the  years become more d i s t a n t ,  

any planning which must be supported by f i s c a l  year budgets beyond the  

And, of course, 
/ 

one cur ren t ly  under request for authorizat ion must, of necessity,  be 

recognized a8 dependent upon the many and various influences of Guvern- 

meut operations in the fu ture ,  

from the  relative brevi ty  of our experience and the  uncertainty of 

f inanc ia l  resources tha t  might be ava i lab le  in the fu ture ,  there  must 

In addi t ion ,  and completely as ide  

a l s o  be taken into consideration the w e l l  recognized f a c t  tha t  the nature 



and depth oE future  rese::rch ;md develspmenb e f f o r t s  in any coppplex 

technical f i e l d  are bemiry dependent upon the character of pr io r  

accomplishments 
\ 

S t a t e d  simply, gaur successes or miscues of th i s  year 

w i l l  have a ccmnanding ~nfhucnrc O ~ Y  %be i n t e g r i t y  of our plan f o r  next 

year ,  

Having expl,zined the uacefrainries  of. a long term plan, I w i l l  mow 

t u r n  to the reasons for Raving one V i r t u a l l y  a l l  of our  key programs 

presume a scheduled progress in launch pFchicPe and spacecraft  develop- 

ment These majar developmental tnsks Ereyuently require  time periods 

of f ive  t o  s ix  y e ~ r s  for eempllerion and can be substantially longer 

under given cireumstances of techm3agic&l progress and resource 

a v a i l a b i l i t y  Thus I although %he use.ful.t~ess of highly  t en ta t ive  

plans mistir be  q u ~ s x i w e d ,  long-tcmr wbjcctivas, on the order of ten 

years  i n  (cdvmcc ad t : d a y d s  p r o g r m .  are cssentitr l  to  keep our develop- 

ment a c t i v i t i e s  properly focused, 

and next i n  t h e  vehicle  development progran w i l l  have a determining 

influence on our capabi l i t i es  tor meeting national object ives  i n  the 

l a s t  h a l f  of t h i s  decade and elverr beyand 

_. - 

The acecions w e  i n i t i a t e  this year 

Accordingly, we have 
\ 

developed a Ten-Ycnr Plan, one which we expect t o  modify from year 1 
t o  year on t h e  basis of real ized experience, development progress, 

and resource avrilcbility. It I s  : c # a m l . -  ted ?,round the requirement 

that  i t s  implementation must so u h i l i z e  t h e  resources of the United 

Sta t e s  t h a t  o u r  national role as Q leader i n  the aeronautical  and 

I 
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space sciences and their technologies is  preserved and steadily enhanced. 

We have also assumed that a steady growth in the scale and intensity of 

our efforts, especially for the next five years, is an essential basis 

for consistent and fruitful efforts in meeting this requirement. 

The initial step in constructing the plan vas a projection of 

attainable growth in our capability to launch into the space environ- 

aent spacecraft of increasing size, versatility, and technical 

sophistication. The first chart shows the anticipated growth in space- 

craft weight from year to year during this ten-year period. Here I 

need to define spacecraft as that portion of the vehicle, including 

the propulsion end attitude controls and guidance units for maneuvering, 

which is designed to be pl.nced into orbit about the earth or onto a 

departure trajectory departing from the earth. For the purposes of 

comparison, on this chart the capabilities of launch vehicles are 

mensured in terms of the weight that can be projected into a low 

altitude earth orbit of about 300 miles. You will note that the 

increasing capabilities in the early years come through the successiwe 

utilization of the Thor-Agena B, the Atlas-Agena B, and the 

Atlas-Centaur I 

_ -  - 

In the 1963-1967 time period, our increasing capability will be 

primarily attributable to the use of the Saturn first stage and suc- 

cessively improved upper stages based on employment of liquid hydrogen 

and liquid oxygen. You will note that by 1967 we will have gained the 
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csp: \b i l i ty  of plscing p-y lo id  weigfzcs i n  IOU ear th  o r b i t s  of about 

twenty-five t i m e s  the magnitude of those m a i l a b l e  today. I hasten 

to emphasize tha t  the requirement for  payloads of these weights i n  

such orbits is l imited,  but remind you tha t  I am using t h i s  f igure  

GS a convenient cmparisiin atid the  increasing performance represented 

w i l l  be necessary t o  project needed payloads on more d i f f i c u l t  

missions t o  the p l a n t s  and to high ear th  orb i t s .  The rate of growth 

indicated here is consis tent  with our foreseen poten t ia l  fo r  techno- 

log ica l  progress aud i s  a t ta inable  provJ,ded adequate resources are 

applied,  

:xttain national object ives  i s  to  be implemented, 

X t  i s  c l ea r ly  necessary if the vigorous program which w i l l  

To f u r t h e r  define the fremework of this plan, I would l i k e  t o  

consider now our projected launching schedule which is i l l u s t r a t e d  

here i n  the general terms of the numbers of each vehicle  launching 

which occurs in the next six quarters  and f o r  each f i s c a l  year 

thereaf te r  during the deccde. 

and beyond, the present va r i e ty  uf  f i r s t  stage launch vehicle  types 

w i l l  be reduced co one solid pr;JpcIlnnt rocket, the Scout, and three 

l iqu id  propel lsnt  rockets the Thor , the A t l a s ,  and the Saturn. This 

number might very w e l l  be reduced fur ther  by eliminating Thor vehic les  

earlier than is indicated in t h i s  chart. The Peens B and the Centaur 

w i l l  become our u t i l i t y  secand s tages  u n t i l  larger  high energy upper 

You w i l l  note t h a t  i n  f i s c a l  year 1962 



st?.gcs come i n t o  use on the !:3turn i n  the time period f i s c a l  year 1965 

and beyond. This r e s t r i c t i o n  of the number of vehicle  types is 

plam-.d in  the i n t e r e s t  of increasing r e l i a b i l i t y  through more 

intensive experience with each of a l imited number of systems, 

Beyond the  capabi l i ty  of t h e  Saturn series of vehicles ,  w e  have 

pruvided fo r  the introduction of a vehicle ,  the Nova, with four 

to s ix  t i m e s  the f i r s t  s tage thrus t  based upon the  one and one-half 

mil l ion pound F-1 engine current ly  under development. We foresee 

the beginning of development t e s t ing  on such a vehicle  i n  1968, 

Our t o t a l  launching and space f l i g h t  capab i l i t i e s  are being 

developed to  t h e  point where i t  is ant ic ipa ted  tha t  a program of 

more than t w o  launches per month w i l l  be coaducted fo r  major applica- 

t i on  and exploration missions i n  space. 

The spacecraf t  capacity and the planned launching schedule are 

both a prerequis i te  f o r  and a product of the intended missions to be 

accomplished. The interplny between such schedules is obvious i n  

this next tab le  of mission ta rge t  dates .  

Listing might be considered a key indicat ion of the proposed rate 

and sca le  of our space experimentation e f f o r t .  

t h a t  the year which is i m e d i a t e l y  ahead of us is subject  to more 

d e f i n i t i v e  planning than succeeding years and the act ivi t ies  of the 

lat ter p a r t  of the decade can only be characterized by the most 

In some respects  t h i s  

Again i t  is apparent 
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outstanding of planned objectives.  Needless to  say there are many 

space experiments of real signif icance which do not appear on t h i s  

l i s t i n g  and the " f i r s t  launching" terminolabgy generally indicates  in 

each instance a beginning of a series of space vehicle  q e r a t i o n s .  

In the current  year is re f lec ted  the beginning of tests of several  

vehicle  development programs as w e l l  as the f i r s t  o r b i t a l  experiments 

in both meteorology and coopwmications. You w i l l  a l s o  note the 

scheduled f i r s t  suborbi ta l  f l i g h t  of an astronaut ,  boosted more 

than 100 m i l e s  i n t o  space with a Redstone vehicle.  

year 1961 we are working towslrd the launching of a sophis t icated 

lunar  impact vehic le  and a fur ther  s tep  forward i n  our vehicle  

development program with the i n i t i a t i o n  of f l i g h t  tests on the 

Centaur. 

In  the calendar 

Assuming continued SUCCBLSS ia the coaplex schedule of tests 

f o r  Project  Mercury, the f i r s t  o r b i t a l  f l i g h t  of a manned space 

vehic le  w i l l  a l s o  occur in calendar year 1961. 

through the ten-year period with a comprehensive program of 

explorat ion of the moon and the near planets  and developing the 

Saturn launch vehic le  t o  provide necessary information and 

capab i l i t y  for  the beginning of manned circumlunar f l i g h t  in the 

latter p a r t  of the decade. It appears t o  be clear, from a carefu l  

ana lys i s  of launch vehiclelrequiremenp3 as we now understand them, 

From there w e  go 

3 

I 



- 7 -  

L e t  us l o o k  nou a t  the resources which our  s tud ies  to date 

indicate  to  be e s sen t i a l  fo r  meeting these sb jec t ives .  Before I 

turn to a spec i f i c  consideration of our current  budget authoriza- 

t i on  request,  I would l i k e  t o  make a few generalized coaaPents about 

future  year f inanc ia l  requirements. 

t o  a cQRRplex technological program such as the one with which we 

The many uncer ta in t ies  re la ted  

a r e  dealing -- unanticipated s c i e n t i f i c  advances -- developmental 

d i f f i c u l t i e s ,  as well as the  even more obscure influences of nat ional  

f inanc ia l  po l i c i e s  and economic trends as a whole - 0  make spec i f i c  

predict ions as to total  requirements f o r  f i s c a l  year 1962 and beyond 

speculat ive to the point  of being worthless. However, i t  can be 

sa id  tha t  i n  v iev  of the half  b i l l i o n  do l l a r  obl igat ion rate during 

the current  year and the  propesed $802 mill ion program f o r  f i s c a l  

yea r  1961 it is  l i k e l y  t h a t  a na tura l  growth of the developments 

, 
'* . 

now under way w i l l  lead to a budget request of amre than one b i l l i o n  

d o l l a r s  i n  the following year with a gr-th to more than one and one-half 

b i l l i o n  d o l l a r s  a few years l a t e r .  
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l o w ,  i f  I may, I would l i k e  t o  turn t o  our authorization request 

f o r  new obl igat ing au thor i ty  i n  f i s c a l  year 1961. As I have already 

mentioned the t o t a l  request amounts t o  $802 million. It is divided 

i n t o  three major functional areas of our a c t i v i t i e s  as shovn tm t h i s  

char t .  For salaries and expenses there is al located $167,560,000. 

These are the t o t a l  charges f o r  t rave l ,  cogunica t ions  and u t i l i t i e s  

as  w e l l  as s a l a r i e s  and other  miscellaneous personnel expenses. 

For research and development the f igure  is $545,153,000. FrGnr this 

account a l l  pro jec t  a c t i v i t y  is supported, including purchase of 

materials gnd par t s ,  as w e l l  a8 disbursements f o r  development 

contracting. Of course, our investment f o r  research grants  and 

contracts  is a l s o  provided f o r  in t h i s  f igure.  You w i l l  note that 

t h i s  category of funds cons t i tu tes  subs tan t ia l ly  more than two-thirds 

of our t o t a l  budget request. 

follow me w i l l  discuss i n  d e t a i l  the individual development programs 

The members of the NASA s t a f f  who , -- -- . ___--- - 
I 

which are supported with funds f r o r  t h i s  area. 

The t h i r d 9  of badget au thor i ty  we seek is that fo r  construe- 

t i on  and equipment in  the  amount s f  $89,287,000. 

to  create pew f a c i l i t i e s  fer the a c c d a t i o n  of the changing 

This money is ured 

research and development requirements, It is the uinimam essen t i a l  

investment t o  provide the pressing needs f o r  our e s sen t i a l  in-house 

pro jec t  a c t i v i t y  as w e l l  a8 laboratory and test f a c i l i t i e s  for the 
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program. 

inherited a substantial cmpllex of excellent f a c i l i t i e s  a t  the 

A 1  though the National Aeronautics and Space Adntinistratlon 

I 

existing N:XA laboratories, the space exploration program demnds 

a continuing imrestmemt t o  modernize and convert existing f a c i l i t i e s  I 

3s the requirements evolve, and construct entirely new facilities 

where? new tec1mic;rl disciplines in  remarch or t e s t i q - b e  
* *  

covered. 

QE the ctrxrenl: request, 25 percent is for prsvision of f a c i l i t i e s  

at our research centers to amke po5sible the continuing supporting 

rasezrch progrm t k r r i h e d  t o  you by D r ,  Dryden. 

i xc i l i t i er  reque*+ted are directly in support of space experiaeatation, 

most of it  a t  the three space f l i g h t  canters and the Cape Canaveral 

lrcuncb s i te% 

The balance of the 

_- 
Y O ~  m.-y find it dcs€reblia to develop additional inforrmr- 

tion concerning individual fat%litiea, Was w i l l  be happy to respond 

to  your questiorts 3s you Tee f i t . ,  

2 ' ~  properly consider the budget request of  the current year;\ 
' it is intexe$:ti;rg to cmp-se i t  u€th the resources pravided i n  past 

years, 
( 

This chwct provide.:: -m easy comparison of the magnitude of 

the NASA programs i n  fiscal ycnrr 1959, 1960, and 1961. As isdicated 

the f isc31 pear 1960 number w i l l  be increased by $23 million i f  &he 
- _  - - 

CongreTa+' sees f i r  to grant our current request f e r  suppleselrtesl 
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appropriations, As I have indicated previously, the budget figures 

indicate a rapidly expxnding program. 

is not si aatural growth of the need2 0.6 the devclopmaent program, since, 

The rate of expansion, however, 

in each of the Last two years, substantial new responsibilities have 

been asgigned to NASA as our national space effort hns been identified 

and organized. 

development respowibil i ty  far super booster:: hw! resulted in B 

major addition to our fund aequirettmmt~, 

For example? during the past year, the assignment of 

This rapid rate of gssnrth has extended QW management capability 

Extra hours and d d s d  assignments have to the limit of its capacity. 

become the rule of cmduct fox our staffs both at the Washington 

Headquarters and zt  the field  center^^ We, Iaave, however, been able 

to substantially mirptaia the work schedules and, if oecwsioml 

development failure.$ b r h g  ~ewert disappointment ,, they also bring 

added determination OR the part ~f all, to bring success to the 

highly diversified and broadly c-st progr-m we b v e  initiated. 

the area of financial. mnsgeaaent you vi11 be interested to knaw that 

substantially all. of the money appropriated for program support i n  

fiscal year 1959 has been obligated tu project activity. 

program implementation perfonwmce hsns been equally satisfactory 

during the current ficesl year with funds being committed a t  the 

scheduled rate, 

PKOC~S:; sf coramiting €wads as: the schndule dictates but each 

In 

The 

X would like to assure you that t h h  i s  not j u s t  a 
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contract and procurement ac t ien  is the r e s u l t  of a careful ly  considered 

analysis  usually based on extensive s c i e n t i f i c  study and program 

corre l a  t ion 

I would l i k e  t o  turn now t o  a consideration of other categories 

of resources which a re  easea t ia l  t o  our program implementatioa. 

These include organization, f a c i l i t i e s ,  and manpower. As you know, ‘\, 
i 

the  overal l  complex of our arganizationat s t ructure  has been created 

largely by the integrat ion of exis t ing cPlcganiesrtieas aad pa r t s  @f-.-,/’’ 

organizations in to  the present National Aeronautics and Space 
,* 

Administration. Tho nucleus was prawided by the 8,040 s t a f f  members 

of the laborator ies  and the headquarters of the NACA, To t h i s  were 

added 600 members from the Vckaguard team, transferred from the Naval 

Research Laboratory. 
_ -  

Seven hundred new posit ions were prorrided i n  

the first f i s c a l  year, and an additional 700 in the current f i s c a l  

year t o  rOFLELd @ut the s t a f f  and previde technical dpad s c i e n t i f i c  

s k i l l s  t ha t  were not present i n  the older laborator ies  but a re  

required for t h i s  new business of space exploration. The prqmsed 

budget program r e f l e c t s  an additi-1 increase t o  a t o t a l  strength 

of 16,373 in the A d r i n i S t f a % t i O U ,  but here again almost 90 percent 

of the imcrease r e s u l t s  fror the  a s s h i l a t i o n  of a s ingle  

t h a t  of the Ehtntsrille, Alabama, agency, under the leadership o 

Dr. v@n Braun, The remaining f rac t ion  of the grewth is needed t o  

balance the s k i l l s  ef the  orgaaizatlaa and to properly e f f e c t  the 
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integrat ion,  

i n t o  a coherent and effective orgaaieation, while concurrently 

In t h i s  process of rapidly assembling exis t ing  groups 

, 
developing a complex program of unusually high s c i e n t i f i c  aead 

technical cOatentg and at the 8- t i m e  careful ly  inter lacing 

and coardieating our e f f o r t s  with other GoPerllllPveatal, s c i e n t i f i c ,  

and indus t r i a l  organizations, i t  has been understandably necessary 

t o  increase aur Headquarters s t a f f .  W e  recognize tha t  a t  l e a s t  

pa r t  of the work burden a t  the Headquarters io interim in nature a& 

ve therefore s t rangly r e s i s t ed  expanding beyond w h a t  we foresee as 

the longer term needs of a more s t ab le  organization and program 

grar th ,  The ne t  r e su l t ,  as I mentimed earlier, has been 10% 

hours i n  collrcetted e f f o r t  by most of our s t a f f ,  We stcarcely see 

hew we could Bare accomplished our object ives ,  withotat the staff 

grovth tha t  has been real ized mer: can we an t i c ipa t e  proper perform- 

ance with less than the s t a t ed  requirements in the  budget authoriza- 

_/ 

“11.. 

\-. /” 

t ion  under coasideratiomr, 

With the added work lead of the  recent  assigament ef I 

respons ib i l i ty  f o r  h e l o p m e a t  of super b-sters, an addi t ien  te 

the Beadquar&ers s t a f f  is required, Recognizing the absolute 

e s s e n t i a l i t y  of a t t a in ing  the best possible  launch vehicle  perform- 

ance in terms of t i r e l y  a v a i l a b i l i t y  of load l i f t i n g  capacity, 

and paying respect  t o  the r e su l t i ng  need €or reducing the number of 
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types of launch vehicles in order t o  optimize reliability, the staff 

function of directing launch vehicle development and operations bas 

been separated from the balance of the space flight programs, This 

has resulted in the functional staff organization at Headquarters 

- 

as we see on this chart, Aside from the Office of the Administrator 

and the special staff offices he requires, the four fuactional staff 

elements now include the Office of Business Admimistration, the Office 
- 

of Advanced Research Programs1 the Office of Space Flight Programs, 

and the new Office of bunch Vehicle Programs, 

strength intended is 16,373 people, G i s  the policy of the Administra- 

The total staff 

tion to delegate a l l  responsibility for program implementation and 

detailed program initiation to the field c e n t e 9  Functional areas 

of responsibility have been assigned to each of the centers, and I 

believe it is worthvhile ta, discuss each of them briefly. 

Y o u  may note their geographic location em the large map at my 

left a d  their channel of communication and respansibility to the 

Headquarters staff is indicated on this chart. 

The Langley, Lewis, Ames and Flight Research Centers are the 

laboratory centers which caastitttted the research capability of the 

National Advisory Committee for Aerenaatics. Organizationally and 

for program integration purposes they report to the Office of Advanced 

Research Programs in the Headquarters. Althomgh their individual 
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s t a f f  levels have been s tabi l i red for the past few years a d  the 

proposed s taff  strengths fa r  f i s ca l  year 1961 exactly coincide with 

the f i sca l  year 1960 s taff  numbers, the program of work a t  each of 
I 

these centers has urdergone a major change i n  the past one and one- 

half yearse WhereasB by fa r  the bulk of the work of two years ago 

was eriented taward the current mnd advanced needs of aeronautical 

developments, the combinatiam @f significantly reduced numbers of 

a i r c r a f t  detrelqment projects in  the United S t a t e s  aud the needs 

for  research i n  support of the space f l i gh t  prsgrm have rapidly 

shifted the emphasis of research e f for t s  a t  the centers t o  the 

astronautics end af the spectrumo 

. _l-l 

-- 
This cbage  has resulted i n  sub- 

s t an t i a l  prsblems for our research center staffs in reorganizing 

and retraiaing for the new tasks, hllring i n  new technical diSCipliQeS 

as the e f fo r t  in areas of waning in te res t  is deereased, the d i f i c a -  

tioa sf old f ac i l i t i e s  and the creatien of new to  accoPmodate the 

new research regimes, 

aat isfactsry rate. 

This reorieatatian is progressing a t  a very 
_I____ - r C  

Haring explained s o a ~  e€ the problem of L- reorienting --" the in-house 

research program, I waald ncw l i ke  te erphasize that  altheugh the to t a l  

e f fo r t  i n  aeronautics Bas mrkedly decreased there is still very 

important rork being cmducted i n  th i s  research area. The very 1- 

speed regime of f l i gh t  is being externsively imrestigated ia wind 

tunnels and by actual kliglat tests ts explere the poss ib i l i t i es  Of 
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ver t ica l  take-off and landing crafit as w e l l  ea  those which have 

very short take-off and landing characteristics, As long as there 

is a continuing in te res t  i n  the Department of Defense and the pow+ 

s i b i l i t y  of industrial  application there are likely to  be continuing 

research requiremeats i n  th i s  area, 

A t  the other end o€ the spectrum of f l i gh t  within the atmosphere, 

there are st i l l  challenging research problems to  be solved i n  connec- 

t ion with supersonic and hypersonic f l igh t ,  

hypersonic f l igh t  problem are equally applicsble to space vehicles, 

for  the deparlxrre and re-entry phases of f l i gh t  from and to  the earth. 

The work i n  high speed slerodyllldbBics, materials and a i r c ra f t  operating 

problem are, however, scme areas i n  which there is centinuiag 

in te res t  for developamnt of high speed mili tary a i r c ra f t  and missiles, 

and possible application t~ supersonic cosalercial transports, 

the NASA f a c i l i t i e s  stand ready to  support specific applied research 

should addftionab developments of high speed a i r c ra f t  indicate the 

requirement 

Of course mny of the 

Further, 

Nov let us look br ie f ly  a t  tke individual center&, At the 

Lasgley Research Center a s t a f f  of 3,220 w i l l  conduct the research 

program i n  f i s ca l  year 1961 a t  a total program cost of apprarxhtely 

$50,000,000. This inclodes the salaries for the to ta l  s t a f f ,  the 

research and development expensess and the cost of a majer f a c i l i t y  

addition which w i l l  be able to simulate the gas temperatures and 
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velocities which will be sneor~neerad by 2 space vehicle rutumimg to 

the earth’s atmophere, a facility which is esssmtirl. te Ithe solution 

of key prablcas in our owgoing program, 

Lmgley Research Center include research i n  structures and materials3 

the iocrodyua~lcs of re-entry vehicles, cantinadlag work in aircraft 

aerodynamics and fuadalleatal research in pllanaa physics, 

which you will see ftm the map. 5s located scar %apton, Virginia, 

and i r  the oldest and the largest of the re8e8tcl e8tahlish1~ent8, 

A major portion of the research f a c i l i t i e s ,  which e@rnstitute a 

to ta l  real irntestacnr csf $154,000,000, are shown i n  thio photograph 

Major are@.% of wark at  the 

This cemterl 

The Lawis Research Center, located a t  Clevellaed, Ohio, repre- 

entar a f a c i l i t y  investment o€ $148,000,000 and eaplays r ata%f of 

2,736 people, An retrial r i e w  sf che f a c i l i t i e s  of the center are 

r h u n  in th i s  phetogtaph, 

tion related t o  propulsioa, 

chemical rockets w i t h  emphasis on high energy propellants, on nuclear 

r ~ ~ k e t r ~  u d  on e lec t r ica l  propulsioa devices. Electrical  paver 

generation ia support 04 th i s  latter area of propulsion research 

a180 requires majer Wtcntioa from the centero 

--. 
Its pri.uPr7 re8carch missiea is imestiga- ‘x 

-2 

Research programs are nolo active oa 

A t  the Ames Bereatoh C@nter, ir the h~t8 Clara Valley e% 

California, ou the Moffett Hwal A i r  Station, a staff of 1,440 

conducts a comprelenrive tescarck program ia f a c i l i t i e s  with an 

original conattuctim value of $l07,oQo,oQa, Aa aerial view of 

these f a c i l i t i e s  f e  sbawn fa this  photograph, 

of work ure  sprce eatrlronmental pbyoica, inctudkng simulation 

techniques, gas dynamics rerearch a t  extreme speeds, and automatic 

l‘he priacipal areas 
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s tab i l iza t ion ,  guidance and control of space vehicles. There a re  

also under experimental evaluation a t  t h i s  center several f u l l  sca le  

models of ver t ica l  t a k e o f f  and landing craf t .  

The F l i g h t  Research Center a t  Edwards, California, i s  a re la t ive ly  

small b u t  unique and h i g h l y  specialized f ac i l i t y ,  shown i n  t h i s  

photograph. 

t h i s  75 square mile f l a t  surface as  an ideal tes t ing  ground of 

research aircraf t . :  Four hundred sixteen s ta f f  members are  currently 

concentrating most of t he i r  e f f o r t s  on the f l i g h t  evaluation of the 

On the edge of Rogers Dry Lake, i t  takes advantage of 

i 3  

X-15. 

the contractor 's  f l i g h t  crew. 

personnel w i l l  sho r t ly  begin the f l i g h t  research program wherein 

t h e  p i l o t  w i l l  b e  propel led  s u b s t a n t i a l l y  above t h e  e a r t h ' s  

atmosphere and experience t h e  character. ist ics of space f l i g h t  fo r  

durations of a few minutes. 

i n t e re s t  i n  t h i s  project i f  the program goes as  expected. 

A l imited number of f l i g h t s  have already been conducted by 

I t  is anticipated tha t  center 
i 

The coming year should be of h i g h  

'. 
In the space f l i g h t  s ide of the program there a re  three major 

research and development centers a t  work and three locations i n  

which we have varying l eve l s  of investment fo r  purposes of launching 

space vehicles. I n  research and development ac t iv i t i e s ,  as I have 

already indicated, we have divided the work i n t o  two ca t egor i e s -  

launch vehicle development and operations on the  one hand, and 

spacecraft development and operations on the other. 



TWQ centers &re p r t ~ ~ a r i l y  enalpaged in i%pa,secrsft daralopment and, 

again, a functional division BQ the work ha8 providad to  c$e Codbard 

Space F l i g h t  Center the poinmxy reespon8%lbil%ty for t b a e  proJccta 

concerned with earth oxbiting croft both in uheir development and 

operation a8 well ae supporting oerseasreh smd test ac necceaesaery for 

the mission. 

ar a aucleus for a staff which is prajeseeb t o  grow ~ a m t i . 1  i t  aderas 

2,000 with the propoeed f iocal  year 196% budges mehorf~atPsaa. 

rtaff is ~urreaely housed in. several dbfferezatt locationrs in tbe 

Washington area and et  the Langley Rereaarteh Camitare, Ibwever, the 

badly needed space research f a c i l i t i m  for tbb center are m d e ~  

It is a t  bhP8 caeatcer that the Vanguard team .sewed 

'Iho 
L 

construction at  Greenbelt, Maryland, and the f i r s t  of these w i l l  become 

available for beneficial o c c ~ p a n ~ y  by the m8ddIe of this  b~mt. met 

s a t e l l i t e  and sounding rocket program, the manner space BtliBht pro$ramp 

out acco~agPisPlmgnt8 t~ date. 

The responefbflity ~ O P  the sther major area of epacecrssft 
-I 

development is  assigned to the Jet Rft~pagP@S~~n Laboratogy at  Pasadena8 

and interplanetary blights. TM.8 Laboratory &s employed fn out 

program through the medium of a eontract with the California Pnstimte 

of Technology. The staff  s a t  the present time total8 approrthataly 
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2700 people, including several hundred currently engaged in  the sysd 

terns engineering of an Army weapon, the Sergeant ba l l i s t ic  missile. 

As the a c t i v i t y  on t h i s  weapon 

some decrease i n  the t o t a l  s t a f f  s i z e ,  but our present plans in- 

d ica te  tha t  a s t ab le  requirement w i l l  p e r s i s t  for  about 2400 

people. 

occupies i n  the f o o t h i l l s  of the S ier ra  Madre is shown. 

system is phased out ,  we expect 

An a e r i a l  view of the f a c i l i t i e s  which the Laboratory 

It is  i n  the area of work of t h i s  organization tha t  one becomes 

most impressed w i t h  the extreme complexity of the spacecraft which 

must be created to  carry out the in te res t ing  missions i n  lunar and 

interplanetary exploration. As I have indicated earlier, our 

program ant ic ipa tes  a major f l i g h t  experiment of t h i s  kind a t  

approximately three month in tenra ls  in the t i m e  period affected by 

our proposed budget. 

p rerequis i te  to  each f l i g h t ,  and the data analysis of the quant i t ies  

of information recorded also represents a tremendous task. It i e  

clear that this work w i l l  require a major f rac t ion  of our r~source8  

i n  the years t o  come. 

A vas t  amount of creat ive engineering l e  a 

It is appropriate to d iver t  here a moment and explain a principle  

of our program formulation in this area. 

vehicles f o r  spccif i c  experiments has a r i sen  frequently. This has 

indeed been a cogent question during the ear ly  days of our program 

when improvisation has been common and individual space f l i g h t s  hgve 

Tbc question of back-up 

been somewhat loosely re la ted  i n  the fabr ic  of our e n t i r e  e f fo r t .  

I t  is our objective,  however, t o  plan our experiments i n  each of the 

major program areas as  a coherent and integrated e f f o r t .  Each 
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major experiment w i l l  be careful ly  re la ted t o  the overal l  program 

object ives ,  based upon the r e su l t s  of previous f l i g h t s ,  and 

generally increasing i n  sophistication as  t i m e  progresses, Many 

of the spacecraft  w i l l  i n  themselves be related through the use 

of common s t ruc tu ra l  frames, power supplies,  and instrumentation. 

There w i l l  a lso be utany which, tho d i f fe r ing  i n  t h e i r  performance 

objectives,  u8e launch vehicles of the same type. In such a pro- 

gram the bes t  u t i l i z a t i o n  of our resources i s  not  realized by 

providing back-up boosters f o r  each payload. Rather, i t  should 

be considered tha t  a launch i s  scheduled periodically,  i n  t h i s  

case each three months, and i f  a catastrophic f a i l u r e  is experienced 

with any one launch then a determination can be made a t  t ha t  t i m e  

as t o  whether a similar spacecraft  should be flown on the next 

scheduled vehicle. The need fo r  extensive ground t e s t ing  of a l l  

spacecraft  requires tha t  spare devices be produced i n  each case. 

It i s  therefore possible to  assemble an additionalspacecraft  t o  

replace a f a i l u r e  on reasonably shor t  notice.  

is  a pr inc ip le  used i n  the formulation of our  program. 

such pr inciples ,  i t  is  occasionally desirable  to  consciously v io la te  

i t  where unique program requirements prevai l .  

under constant surveil lance to  ident i fy  spec i f ic  f l i g h t s  where a 

back-up vehicle would be advisable and i n  these cases one is 

provided. 

This, I would emphasize, 

Like a l l  

Thus our program is 
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The launch vehicle development and operation task is assigned 

to  the NASA Huntsvil le Fac i l i ty .  

decioion to t ransfer  t h i s  f a c i l i t y  t o  NASA was taken recently,  and 

the plan t o  carry out th io  decision io current ly  before the Congreos. 

It provides f o r  a t ransfer  of 5500 people under the leaderohip of 

D r .  von Braun. The development faci l i t ieo which w i l l  a lso be 

transferred had an or ig ina l  inveotmcnt cost  of approximately 

$100,000,000. 

t i m e  i o ,  and f o r  oome t i m e  w i l l  be, the development of the Saturn 

booster and the integrat ion of the upper otages. 

provide the committee with a de ta i led  br ie f ing  on t h i s  pliaJect. 

There a re  a l so  numerous other  a c t i v i t i e s  a t  thio center ,  including 

work on several  Army m i s s i l e  oystems, which w i l l  be car r ied  on i n  

accordance w i t h  the agreements we bevc made with the Department of 

Def cnse . 

I know you are a l l  aware t h a t  the 

The major project  a c t i v i t y  of the group a t  the preoent 

D r .  von Braun w i l l  

As I previously indicated, the responsibi l i ty  fo r  launch 

vehicle operation as w e l l  a8 development comes under the von Braun 

group. For t h i s  purpose a misrsile f i r i n g  laboratory i o  maintained 

a t  the Atlant ic  Missile Range a t  Cape Canaveral, Florida,  which 

w i l l  oupervise a l l  NASA vehicle  launchingo from tha t  r i t e  and w i l l  

actually carry out the launching of vehicles developed a t  Huntsville. 
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In  the t i m e  period pertinent to  th i s  budget authorization request 

w e  w i l l  also have some space f l i g h t  operations f ran  the Pacific 

Missile Range. We plan t o  launch from t h i s  location a l l  spacecraft  

which require Polar o rb i t s .  

be carr ied out largely by contract ,  a small group of NASA technical 

and administrative l i a i son  people w i l l  be located a t  the s i te ,  

A I  though the launch operations w i l l  

A t  Wallops Island, off the Virginia coast ,  we have a s m a l l  

launching service organization which conducts the numerous launch- 

ings of our sounding rocket program and the sol id  propellant 

o rb i t a l  vehicle which we w i l l  br ing into service during the current 

calendar year. 

a t  $18,000,000 which is shown in  t h i s  aerial photograph. 

is largely i n  response to the needs of the sounding rocket and 

s a t e l l i t e  program. 

A s t a f f  of  300 people operates a f a c i l i t y  valued 

The work 

To round out the  organizational picture ,  as shown i n  the lower 

lefthand corner of the char t ,  is the  Western Operations Office. 

This o f f i ce  is established i n  Sanea Monica, California,  with a 

s t a f f  of about 40 people. 

the many development contractors engaged i n  our program and t o  

carry out contract  administration as required. The existence of 

t h i s  o f f i ce  great ly  reduces the requirement f o r  travel to  t h i s  area 

by personnel of the Headquarters and various other centers.  

Its function is t o  perform l i a i son  with 
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M r .  Chairman, I would l i k e  t o  turn f o r  j u s t  a br ie f  period to  

another subject which has been of extreme importance to us and hae 

occupied a grea t  deal of our a t tent ion.  

program coordination with the space e f f o r t s  of the Department of 

Defense. I want to  emphasize, f i r s t ,  t h a t  w e  have an excellent 

re la t ionship with the  Mili tary Departments and the Office of the 

Secretary of Defense. 

i o  thorough and compatible with our needs, a s  I believe i t  is with 

the needs of the Department of Defense. There has been a great  

deal of discussion about a s ingle  national space program with, I 

am a f ra id ,  a l l  too l i t t l e  understanding of what is precisely 

involved i n  thio term. 

considered i n  two major categories.  One is space exploration, the 

measurement of s c i e n t i f i c  phenomena i n  space and on d i s t an t  bodies, 

whether it be by the use of instrument o r  the human senses. The 

other i o  the application of spacecraft .  

should be a s ingle  national space program might very w e l l  be t o  

i n s i s t  upon r e l a t ing  such diverse endeavoro as meteorology, 

This is  the matter of  our 

Program correlat ion and project  coordination 

The nat ion 's  space e f f o r t s  can be d iscree t ly  

Now t o  i n s i s t  tha t  there  

internat ional  communications, navigation, mi l i ta ry  reconnaissance, 

and space exploration. 

sensibly compatible. 

a national space exploration program, and i t  is our bel ief  tha t  

They are nei ther  eas i ly  re la tab le  nor 

It  is ,  however, clearly possible to formulate 
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i t  was the in t en t  of the Congress, as shown by the l e g i s l a t i v e  

h is tory  of t h e  National A e r O R a U t i C $  and Space A c t  of 1958, t h a t  

the NASA should indeed formulate such a program and proceed 

with i ts  implementation. This we have done. 

I make t h i s  point because i ts  recognition is  prerequis i te  

to  a workable re la t ionship between the NASA and the Department of 

Defense. 

the coordination as i t  current ly  ex i s t s .  

Space exploration is  the responsibi l i ty  of NASA. 

t ions  is the  respons ib i l i ty  of  the Department of Defense. 

applications is the respons ib i l i ty  of NASA. There are some 

appl icat ions which are of i n t e r e s t  t o  both m i l i t a r y  and c i v i l  

needs. The underlying research and technical development is 

l a rge ly  useful i n  both programs and common use can be made of launch 

vehicles.  Therefore, i n  the  areas of ce r t a in  applications--launch 

vehicle  development, and background research and development-- 

careful  coordination is required to assure tha t  f u l l  value accrues 

i n  j o i n t  u t i l i z a t i o n  of e i t h e r  agency's products. The chart  shows 

examples of these coordinating devices. Again, I repeat,  they 

are working w e l l .  When undesirable duplication is ident i f ied ,  i t  

is eliminated and there  is tremendous pay-off in the programs of 

each for the benef i t  of the other .  

I have had a char t  prepared which I think i l l u s t r a t e s  

A few f a c t s  stand out. 

M i l i t a r y  applica- 

Civi l  
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I appreciate th is  opportunity, Mr. Chairman and Members of 

the Committee, to discuss these several facets of our program. with 

you. 

associates we w i l l  be glad to answer your questions to the best 

of our abilitieso 

Many of them I have covered sparsely, and together with my 

NASA Release No. 60-111 



Statement of Richard V. Rhode, Assistant Director of Research 
(Structures and Materials and Aircraft Operating Problems) 

National Aeronautics and Space Administration 

before House Committee on Science and Astronautics 

Mr .  Chairman and Members of the Committee: 

Many problems in applied research and technology must be 

solved before we can accomplish our future, more advanced space missions. 

A great deal of knowledge has to be obtained through the research process 

to  establish the facts required to make a sound judgement as to the 

feasibility of any development project. To proceed with development in 

the absence of such knowledge means that we must pin our hopes on 

assumptions born of ignorance. This can be an extremely costly process, 

In order to  illustrate our research activity, let us consider a space 

mission designed for manned circumnavigation of the moon. This mission 

entails launch and exit from the atmosphere, space flight, orbiting the moon 

and exploration of the lunar surface, and finally, return to earth, entry 

into the earth's atmosphere and landing. The first phase of this o r  any 

other mission is launch and exit from the atmosphere. 

LAUNCH AND EXIT 

This manned Lunar mission will require a large main booster, such 

as "Saturn", with suitable second stage and other boosters, and a payload 

consisting of a spacecraft and re-entry vehicle together with their contents. 

...- . ... ̂ .._ . . ... . - . - . .._^_I__. . . . . . _ .  , . ..,_.._I.I__*. -. - , . , 
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Such a system is large and heavy. The length may be 300 feet and the 

weight a million pounds. Because of the great importance of weight, 

the structure will be light and flimsy by normal structural standards. 

The volume and weight of the fuel will be large. The system will be 

balanced on and accelerated by rocket engines having a total  thrust 

of 1.5 million pounds, and it will be subjected not only to the force 

of thrust along the axis, but also to side forces caused by winds and 

turbulence and to the corrective sidewise components of thrust from 

the gimbaled engines. 

With such a system, having large weights and forces and a light 

structure, there is a very difficult problem of vibration o r  system 

dynamics. 

One aspect of this problem is the interaction between the control 

system and the flexible structure. This aspect, which is called 

structural feedback, can be demonstrated by a simple model. The control 

system consists of a device sensitive to motion, called a sensor, which 

transmits a signal to a control element. Here, the sensor is a simple 

accelerometer and the control element is an electro-magnetic device 

which causes side forces similar to those caused by gimbded engines. 

When the sensor is moved by hand, the control device also moves and 

causes the structure to respond. h practice, the sensor must, 

. . . .. - .. . .- , . . I..__.̂ " -. . . . . . - ..... " .. .. . -. . . - .  
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of course, be located somewhere in the system. Suppose it is 

mounted amid ships and the system is disturbed as it might be when 

a gust is encountered in flight. The response of the structure is 

considerable, and in practice this much vibration would destroy the 

vehicle. It does not die out and is therefore called unstable. 

The shape of the axis as it bends back and forth is typical of 

a simple bending vibration. Let us  see what happens when the sensor 

is placed at the nose. Now a more complex form of vibration is 

excited. One can readily see that the interaction of a control system 

and a flexible structure poses a problem. As  previously noted, the 

-- system contains a large mass of fuel, and the demonstration has shown 

that vibratory motions will cause the fuel to slosh around in the tanks, 

thus setting up additional large and irregular forces. 

We have here a short movie sequence showing studies being made 

of fuel sloshing in the laboratory. You will first see a transparent tank 

with colored fuel reacting to control forces. This will be followed by 

a demonstration of the effectivensss of baffling. 

The control element here is a girnbaled air jet, simulating the 

rocket engine, and located at the bottom of the tank. A suitable baffle 

helps to reduce the fuel sloshing. 

These and other facets of the booster4system dynamics problem 

a r e  being actively studied at our research centers by both experimental 
_I-_ 
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and mathematical techniques. We will have to continue to do so for some 

time to come, because the problems become both more serious and 

difficult as the systems become larger. 

SPACE FUGHT 

Once the vehicle has been successfully launched into space, many 

new problems are  encountered. Among them a re  the hazards of the 

space environment, such as meteoroids, and problems of guidance and 

attitude control of the spacecraft. Let us  consider first the meteoroid 

problem. 

Meteoroids are metallic or  stony bodies that travel through space 

at speeds estimated to range between about 25,000 and 165,000 miles 

per hour. Some of them a r e  very large, such as those that caused the 

craters  on the moon, or the one that fell in Arizona centuries ago to 

create the well-known meteor crater there. Others are very small. 

Fortunately, the large ones a r e  extremely rare--for example, the 

surface of the moon has not visibly changed by large-scale meteoroid 

impacts since the invention of the telescope. We don't worry about them 

any more than you worry about them when you walk dom the street. 

As the meteoroids become very small, however, the numbers of them 

increase to the point where theprobability of hits o r  impacts on a 

spacecraft becomes quite high. If there were no atmosphere to burn 

- . . . . ..~ . .  . _. . ._ . . . . , . ." . .., . . . . . . . " .  - ..I ._ -. -. 
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them up, we would all be likely targets for them. These small meteoroids 

may be only a few thousandths of an inch in diameter. 

Although very small, they can, because of their tremendous speeds, 

be very destructive. It has been estimated, for example, that a ball in 

space made of aluminum about one yard in diameter and having a thickness 

of .005 inch might be punctured as often as once every ten hours o r  twice 

a day. With ten times this thickness, the ball might be punctured once 

every 200 days. Obviously, light structures, including tanks and radiators, 

will not give satisfactory service over a long period of time without some 

protection against meteoroid strikes. 

One way to study this problem is to shoot small particles at high 

speeds at test specimens and see what happens. We have been doing this 

f o r  some time. 

This photograph shows two high-speed helium o r  light-gas guns 

developed at our Ames Research Center. Some of you, I understand, 

have seen them. They can shoot small balls about 1/16 inch in diameter 

as fast as 14,000 miles per hour. This speed is much faster than a 

rifle bullet--a typical military rifle, for example, shoots at a b u t  

2000 miles per hour. We can obtain much useful information from 

such equipment, because by using relatively large pellets we can obtain 

the same impact energy as the smaller meteoroids have. Meanwhile, 

we a re  studying means for  shooting smaller particles at speeds within 

- . , . , .__I_  . . , .. . .- __._I_C__" -.I .. .. . . , , . . "  . . . . . . . .. .. .. ~. . , 
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the meteoroid range. 

This chart shows, on the left, the crater made by an actual 

meteoroid impact on a sounding rocket. It occurred at about 

90,000 feet altitude within the atmosphere; consequently, the meteoroid 

must have been greatly slowed down from its original speed by the 

atmosphere above this level. The rocket itself was traveling at only 

about 3,000 miles per hour. The impact was therefore much slower 

than those we expect to encounter in space. Nevertheless, the incident 

is of great interest in demonstrating that impacts actually do occur, 

and in providing a rough comparison with laboratory impacts. 

On the right is a photograph made in an NASA laboratory of an 

impact crater made by shooting a srr,&ll steel ball at a copper target. 

You have probably seen such piatures before. This comparison simply 

shows the similarity of the two craters--one made by a micrometeoroid 

in space--the other by a particle shot from a gun in the laboratory. 

One of the possible ways of handling the meteoroid threat is to 

build a light shell o r  flbumperft around the spacecraft. The thought here 

is that the particles a r e  going so fast that when they strike the bumper 

they will disintegrate before striking the underlying structure. An idea 

of the possible effectiveness of such a bumper is shown in the next chart. 

. . . . . . . . _. ~- -. - - . . .I . . .. ._. .. . . , . , -. . _ .  . .. . . ..._.I_. ".. . . . 
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These a re  results of some studies made with one of the guns shown 

in the photograph you just saw. 

The figure shows the speed in miles per hour required to just 

penetrate the target with 3/16 inch diameter Pyrex balls. We see that 

a pellet going at 2,000 miles per hour will go through a single thick sheet. 

But if the sheet is split and separated a bit, it takes a speed of 4,000 mph 

to go through. With four layers, again of the sarne total weight, we can 

withstand somewhat greater speed. And if we f i l l  the space between the 

bumper and the second sheet with low-density, glass-wool, we see that 

particles gd ng as fast as 7,000 miles per hour will be stopped. These 

tests simulate what would happen with meteoroids 1/16 inch diameter at 

speeds of about 40,000 miles per hour--well within the meteoroid speed 

range. 

The results and conclusions I have just shown you are based on 

laboratory tests, and of necessity contain some assumptions and 

approximations. We m u l d  like to get some direct and actual data from 

real meteoroids. To do this, we plan to send up a test satellite this year 

on one of our first Scouts to test out the theories and laboratory results. 

This is a 1/5th scale model of the puncture-experiment satellite. 

The short tubes running lengthwise will be made of metal of various 

thicknesses, and will contain gas under pressure. When a tube is 

, .  . 
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punctured by a meteoroid, the gas will leak out and this occurrence will 

be radioed back to earth. In this way, we will get direct information on 

how long a structure made of material of different thickness can be 

expected to last out in space. In the future, we will get more and more 

direct information of the sort that will enable us  to design better and 

more efficient spacecraft. 

Another problem of space flight is that of guidance and attitude 

control. I shall review a few aspects of this problem. 

Many satellite and other space missions, such as our Lunar mission, 

require that the attitude of the spacecraft be maintained o~s tab i l ized .  

On this chart are shown some typical requirements of attitude control. 

Earth satellites might be reqaired either to  continue to point toward the 

center of the earth o r  to continue to point toward a fixed object in space. 

Space probes or  space ships taking navigation fixes must, in general, 

point toward some fixed object in space. 

Different missions require different degrees of precision. Earth- 

oriented communications and meteorological satellites require relatively 

little precision--the attitude need be maintained only within about 8 degrees 

for the former, and within about one degree for the latter. Space-oriented 

spacecraft however demand a very high degree of precision. Interplanetary 

navigation, for example, requires that the attitude be stabilized within 
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about .005 degrees, and the astronomical satellite must be stabilized 

to the very fine point of .0003 degrees. In order to give some idea of 

what this means,' .0003 degrees is the angle contained between two 

straight lines starting at a point in thii; room and spreading only 70 feet 

apart in San Francisco. 

Spacecraft stabilization systems may differ in the specific means 

employed to do the job. All of them, however, must employ mechanisms 

of one kind or  another to perform the required functions. These functions 

a re  to sight on some reference point, such as the Lunar horizon or  a 

star; analyze the information from this sighting system or sensor, and 

to activate a suitable control device in order to maintain the proper 

attitude of the spacecraft. 

Here is a simple demonstration model of an attitude control system. 

The spacecraft is represented by the turntable, which is free to rotate 

just as the spacecraft is free to rotate about any of its axes. The sensor 

is a simple photo-electric cell. Its signals actuate the control device, 

which in this case, is an inertia wheel that operates on the principle of 

conservation of angular momentum. A s  you see, when the platform is 

turning slowly, the light source will stop the rotation and the sensor will 

continue to point at the light. All of the mechanism for doing this is 

self-contained on the turntable and no external force is applied. 

. . .  . . , . . . . . - - . I , . . .. . ,. . ~ . . .. .__.I______._ , . . . .. . 



- 10 - 

I n  order to obtain the required precision, each one of the 

functional requirements must be subjected to the research process 

such as indicated by the work going on in this laboratory set-up. For 

example, if as is likely, the sensor is a light-sensitive mechanism, its 

sensitivity and accuracy must be investigated in relation to the wave 

lengths available in the light source; some of the wave lmgths may have 

to be filtered out. Again, control mechanisms of various types must be 

investigated to determine the principles best suited to the development 

of controls having low power requirements and at the same time high 

positioning accuracy. These and many other problems are being 

investigated with laboratory equipment such as shown on this chart. 

Progress to date indicates that we can achieve an accuracy of 

three hundredths of a degree with present laboratory equipment, and 

that 1-1/2 hundredths of a degree can be achieved before long. Further 

research is obviously required in order to develop the high accuracies 

required for space-stabilized systems. 

LUNAR EXPLORATION 

The third phase of our assumed mission is to circumnavigate the 

moon and conduct the necessary exploratory activities. We would expect 

the men aboard the spacecraft to be taking moving pictures and television 

pictures and performing other observations. This gets us into the 
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question of weightlessness and whether men can perform the required 

duties in a gravity-free environment. A s  this question of zero g has 

been touched upon by others, I shall not go into it. 

Another aspect of Lunar exploration is the matter of sending 

instruments to the Lunar surface and to  have them remain intact s o  

that they can transmit information either back to  the spacecraft o r  to 

Earth. To do so requires ejection of a lunar landing system and 

instrument package from the spacecraft, arresting its forward motion 

and placing it on the moon intact. 

In principle, there a r e  several ways in which this can be done. 

You a re  all familiar with proposals that have been made to lower a 

suitable container to the Lunar surface by means of retro-rockets, 

such as indicated at the left on this chart. This kind of system permits 

a soft o r  easy landing, even in the absence of a lunar atmosphere, and 

is the kind of system that will have to be used to place a man o r  men 

safely on the moon. It is complex and heavy. The research problems 

involved a re  common to other apsects of space flight--viz; light-weight 

structures, stabilization and control, guidance, throttleable rockets, 

et cetera. 

Because of the complexity of the soft-landing system, we seek 

simpler ways to  land instrument packages on the moon. Instruments 
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can be made rugged enough to withstand impact accelerations higher 

than those suitable for man. Consequently, we can consider systems 

that land at rather high speeds, and therefore, do not require all of the 

guidance, control and fuel required in a soft-landing system. These 

simpler systems do however require means for  absorbing the shock 

of impact. 

Some of the means available for absorbing the impact that a r e  

now being investigated are indicated on the chart. They are crushable 

structure, penetration spikes and pneumatic cushions. Of course, in 

studying these systems, we must at tk moment assume that the hardness 

of the Lunar surface is comparable to that of the earth's surface. We 

are ,  however, developing techniques fo r  measuring the hardness of the 

Lunar surface, so that when we send a rocket to  the moon we will be 

able to obtain the desired information. Meanwhile, studies of the energy 

absorbing schemes a re  proceeding. 

The crushable- structure concept employs light-weight metal 

structures, such as this honeycomb sample. When it is placed between 

a heavy object and the surface of impact, it collapses, absorbs energy, 

and assumes the shape you see in this  second piece. 

The penetration spike is a very simple device, but it works only 

when the surface of the ground is neither too hard nor too soft. It absorbs 
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energy by displacing and compressing the material into which it 

penetrates, just as a nail absorbs the energy of a hammer blow. 

Both the crushable structure and spike concepts require proper 

orientation with respect to the impacted surface. The gas cushion 

does not have this limitation. It is therefore, the simplest of all systems 

although requiring more research to understand how to design it. In the 

case of the gas cushion, the instrument package is suspended in the 

center by numerous radial cords. The system falls freely in the Lunar 

gravity field because there is no atmosphere. Upon impact the cushion 

compresses until the instrument package is brought to res t  on the 

impacted surface. At this instant, the bag is split to avoid rebound. 

Energy is absorbed by compression of the gas, by shock waves generated 

in the gas, and by distortion of the bag skin. Gas  cushions suitable for 

landing instrument packages on the moon might range between 5 and 25 

feet o r  more in diameter, depending on the orbital height and the size 

and weight of the instrument package. 

Because of the attractive simplicity of the gas cushion, it is 

undergoing extensive theoretical and experimental investigation in our 

Research Centers. The next chart shows how its efficiency compares 

with that of the soft-landing retro-rocket system. Here, the efficiency 

of the g a s  cushion relative to the retro-rocket system is shown plotted 
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against payload weight. By payload we now mean only the instrument 

package carried by either landing system. In both cases the necessary 

auxiliary control and guidance systems have been taken into account. 

As can be seen, the gas cushion is superior to the soft-landing retro- 

rocket system at the smaller pay-load weights especially in the very small 

sizes. At the higher pay-load weights, the choice between the two systems 

becomes small and the retro-rocket becomes superior. Even so, the 

gas cushion might still be used because of its greater simplicity and 

reliability. 

Before we a r e  ready for a manned mission to the moon weshall, of 

course, be sending unmanned spacecraft there. Here is a model of one 

of them that is currently under development by the Jet Propulsion 

Laboratory. This spacecraft will weigh about 700 pounds and is intended 

to be launched by the Atlas Agena-B. The two folding vanes are solar 

energy collectors. The dish-type antenna transmits and receives signals 

to and from the earth. The main body of this spacecraft contains attitude 

control and navigation equipment, instruments, radio et cetera. At the 

top is a capsule that will be separated from the spacecraft proper and 

landed safely on the moon. 
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The next chart shows the sequence of events. During the early 

phases of the flight, injection and mid-course guidance are exerted.. 

A s  the spacecraft approaches the moon, the small capsule is separated 

from the main spacecraft and retro-rockets a re  fired to slow the speed 

of the capsule. The main spacecraft crashes and is destroyed. The 

small capsule finally lands on the moon, its impact energy is absorbed 

by penetration spikes and it goes into operation obtaining data and 

transmitting them by radio back to  earth. 

For soft landings on the moon we must wait for the larger rockets 

such as Centaur and Saturn. Soft-landing systems for  both of these 

vehicles a re  under study. 

RE- ENTRY 

The final phase of a manned Lunar circumnavigation mission is 

return to earth, re-entry into the earth's atmosphere and landing. The 

space-flight problems on the return trip a re  no different from those on 

the outbound trip, with the possible exception that navigational accuracy 

is more critical. The problem of re-entry is, however, peculiar to this  

phase and is a very serious one. A s  you know by now, there are two basic 

schemes for accomplishing re-entry; (1) the ballistic method with a 

non-lifting capsule, and (2) the winged or lifting method. 

. . . - .. , " .  , . , . . . . . . - .. . . . .. . . .  , . -. - . 
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Both of these methods have advantages and disadvantages. The 

ballistic capsule is simpler and is therefore suitable for  a first step 

such as Project Mercury. It has the disadvantage, however, of 

imposing very high g loads when re-entering at higher-than-earth 

orbiting speeds; it also lacks operational flexibility and requires a 

large landing area and an extensive retrieval operation. For these 

reasons, lifting capsule and winged re-entry vehicles are under study. 

The lifting vehicle, which overcomes the disadvantages of the 

ballistic capsule, is more complex and is subject to  higher heat loads 

and temperatures. Here is a photograph of a lifting vehicle structure 

under test at our Langley Research Center. The next chart gives a n  

idea of where we stand today with respect to our ability to develop and 

build winged re-entry vehicles. This current ability has been made 

possible by our past research iinvestigations, such a s  that indicated by 

the photograph shown a moment ago. 
0 

The chart shows temperature in F plotted against a time scale 

of calendar years. The upper curve labelled "Re-entry Temperature" 

shows, by its downward trend, how the state of the art in aerodynamics, 

as related to  the heating problem, has improved over the past few years. 

It represents the structural temperatures that would have been obtained 

during re-entry at satellite speed with the best aerodynamic configurations 
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we knew how to build at the different periods of time. With the X-15 

configuration in 1955, f o r  example, the temperature of the structure 

during re-entry at satellite speed would have been 5500 F. A s  time 0 

and research progressed, we learned how to reduce the heat load, and 

therefore, the structural temperatures, by changes in the aerodynamic 

configuration. Sharply swept-back arrow- shaped wings, blunt leading 

edges and operation at high angles of attack were the key aerodynamic 

features resulting in the reduced temperatures indicated on the chart. 

In a similar way, the lower curve shows by i t s  rising trend how 

the state of the a r t  in structures and materials has improved. This 

curve represents the temperatures that could be withstood by structures 

that we could have built at each period of time. The X-15 structure, 

which we knew how to build in 1955, can withstand a temperature 

somewhat greater than 1000 F. Obviously, the wide gap between the 0 

two curves in 1955 indicates that we were not ready then to build winged 

vehicles for re-entry at satellite speed. The X-15 is not that fast. 

A short time ago the two curves came together, so that now the 

development of a winged or lifting vehicle for re-entry from satellite 

speeds is just barely possible. We have in essence a crude "solution" 

which makes possible the construction of a flight research type of vehicle 

such as Dyna Soar or the lifting capsule mentioned earlier by Mr .  Low. 

.- .. - - L .. . . . . . . I .. ~. - _.I ~ . . , . . . . . 
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Our Lunar mission will require ccnsider ably rrlore research, 

as the curves on this next chart indicate. Re-entry from a Lunar 

mission is made at  substantially greater than satellite speed and the 

heat loads a re ,  therefore, much higher. Unfortunately, it does not 

appear at present that the reduction in heat input resulting from 

improvements in aerodynamic shape will continue at  the same rate  

as in the past. We must, therefore, look primarily to improvements 

in structure and materials to solve th i s  problem at  some indefinite 

time in the future. 

Some progress is being made in this area,  f o r  example, with 

molybdenum. Molybdenum has a high melting point and is attractive 

for  high-temperature structural applications, provided that we can weld 

it or otherwise fabricate it and also keep it from burning up at the high 

flight temperatures. This requires application of heat and oxidation- 

resistant coatings compatible with the underlying molybdenum. Although 

some progress has been made here, the final solution has not yet been 

achieved. 

This chart shows two structural frsaridwichlr specimens made of 

molybdenum sheet and coated with a commercially avsikble  product. 

The fact that these specimens were made at all indicates that progress 

has been made in learning how to fabricate the material. The specimen 
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on the left has not been tested. The one on the right has been subjected 
0 

to a temperature of 2700 

the coating has remained intact except near the welds. 

F in air. Note that on this heated sample 

CONCLUSION 

To conclude, I have tried to show you something of our advanced 

spacecraft research and technology and its meaning. This activity 

covers a wide variety of problems relating to launch and exit, space 

flight, Lunar and planetary exploration and re-entry into the earth's 

atmosphere. Current developments a r e  pushing the present state of 

the art, but we are confident that our research actyvity will point the 

way toward safe, reliable and relatively economical space-flight. 

NASA Release No, 60-118. 
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Statement of Dr.  Abe Silverstein, 
Director of Space Flight Programs, NASA 

before House Committee on Science and Astronautics 

M r .  Chairman and Members of the Committee: 

In testimony before Congress a year ago, the NASA made 

a detailed technical presentation of the scope of its proposed 

space program. At that time we had only existed as an agency 

for a few months. Much of our discussion, therefore, dealt with 

future rather than current programs. 

We have now had over a year of operating experience. In 

this period we have made an aggressive start on the space program 

that we described last year. We have already achieved certain 

scientific goals. We have clarified other areas so that we can 

now plan our experiments with greater certaifity. In the light of 

our experience we have been able to sharpen, and in some cases 

redefine our objectives. 

I should like to  take this opportunity to review our space 

flight attempts and accomplishments during the past year and to 

indicate to you our plans fo r  the next several years. 

During calendar year 1959, the NASA attempted 16 major 

vehicle launchings for  various missions in the space program. 

This chart lists these launchings #.in chronological order. We 

had, as you can see from the listings in grey, our share of 

unsuccessful launchings. This, we feel, is to be expected at 
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the present state of the rocket vehicle art. We have in each case been 

able to determine the probable cause of failure and have taken correc- 

tive action in subsequent flights. The ratio of successes to failures 

has increased as the year progressed, and we have every cause to 

expect our future flight schedule to show an increasing percentage 

of successful flights. 

Let me review each of our launchings for you. 

On February 17, a Vanguard rocket placed a satellite into 

an elliptical orbit. The launch w a s  completely successful. The 

instrumentation worked as planned and the data transmitters 

operated longer than was anticipated. The satellite contained two 

photocells to measure cloud cover over the earth. A wobble occurred 

in the satellite spinning motion during the launch, however, so that 

interpretation of the data has, thus far, been difficult. Analysis is 

still underway. 

On March 3, a Juno I1 vehicle launched a conical 13.4-pound 

payload past the moon and into a virtually perpetual orbit around 

the sun. The payload, known as Pioneer IV, yielded excellent 

radiation data during the more than 82 hours that it was tracked 

to a distance of 407,000 miles from the Earth. It now courses 

through space as a new satellite of the sun. 

. .  , . . . . .. , . . . , . I - ... _I_._, ~ ._..I._. -.-I. - , , . " . 
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In the next four months we had no successful launches. Two 

consecutive Vanguard launchings failed. On April 13, there was a 

failure during second stage separation. This caused the second 

stage to tumble and led to an impact of the payload only a few 

hundred miles off Cape Canaveral. On June 22, a regulator on 

a helium pressurization line failed. This flight also terminated 

only a few hundred miles from launch as a result. 

On July 16, a Juno 11 vehicle had to be destroyed only 

5-1/2 seconds after launch when there w a s  a failure in the guidance 

power supply. This was the same type of vehicle that performed 

s o  well in the Pioneer IV shot. 

The Thor-Able vehicle successfully launched the Explorer VI 

satellite on August 7. This payload weighed 142 pounds and w a s  

placed in a highly elliptical orbit extending to more than 26,000 

miles from the Earth. This w a s  the most complex payload yet 

launched by the United States. Fourteen scientific and technological 

experiments were conducted in this one mission. 

On August 14, we experienced another failure with a Juno I1 

vehicle. The payload, a 12-foot diameter inflatable sphere designed 

to measure air density at extreme altitudes, w a s  plunged into the 



4. 

mid-Atlantic after launch when the attitude control system for the 

upper stages malfunctioned. 

A week later, our first test firing of the Little Joe rocket in 

support of Project Mercury w a s  aborted when the escape rocket on 

the capsule mock-up fired 30 minutes before scheduled booster 

launching. The Little Joe booster rocket itself was left undamaged. 

on the pad. The separation rocket malfunction was traced to a wiring 

error. 

On September 9, a very successful firing w a s  made for the 

Mercury program when an Atlas booster, known as "Big Joe", launched 

a Ilboilerplate I '  Mercury capsule into a ballistic trajectory downrange 

from Cape Canaveral. Although there w a s  some malfunctioning of the 

booster, thereby exposing the capsule to more severe re-entry 

dynamic conditions than had been planned, the capsule came through 

with flying colors. So successful w a s  the experiment, in fact, that 

a second, similar test w a s  eliminated from the Mercury program. 

On September 18, the last Vanguard rocket, with an alternate 

third stage solid rocket motor, placed a 50-pound scientific payload 

into an elliptical orbit. Much valuable scientific information w a s  

obtained from the multiple instrumentation. This launching was the 

third quccessful launching with the Vanguard vehicle. 

. .  . . . .. . .- . . , . ..... . . . .  . . - ~ . . - . . .-~ . . . . . . . . - _..._ .. .-.....I ... 
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We were schedubd to make yet another launching during 

September. An Atlas-Able vehicle w a s  to place a.payload in orbit 

around the moon, but during a static firing of the booster on 

September 24, the booster was destroyed by a fire and explosion. 

On October 4, the Little Joe booster system for Project 

Mercury w a s  successfully tested. In this test the rocket was topped 

by a dummy non-separating capsule and escape tower. The launching 

and flight were completely successful in producing the desired 

information on the integrity of the booster system, including the 

launcher and the destruct system. 

On October 13, a Juno I1 vehicle made another successful 

launching of a satellite known as Explorer VII. This payload, 

weighing 91.5 pounds contained five separate scientific experiments 

and was a duplicate of the payload that failed to go into orbit 

during the August 14 launching. The transmitters axe powered 

by solar cells and are still in good active working order. The 

transmitters w i l l  be shut off after a year of operation, although 

the satellite is expected to remain aloft for at least 20 years. 

A second, successful Little Joe firing was accomplished 

on November 4. It was our objective in this test to evaluate the 

. .  . ... ”. . .  , .  .. ... - . , .  . . . . . .... . . .~ . 
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escape system during a simulated abort at maximum dynamic pressure 

conditions. The separation of the capsule and recovery was excellent. 

The capsule was recovered by a Navy fleet tug about 45 minutes after 

launch. A post-test evaluation indicated that the escape rocket ignition 

was delayed a few seconds, s o  that dynamic pressure at separation had 

fallen from the anticipated value. Thus, the test, although successful 

in all other respects, was not as severe as desired. A later successful 

test was, therefore, made on January 21 to re-evaluate this critical point. 

On November 26 we suffered a disappointment when a second Atlas- 

Able lunar orbiter failed during the launch phase. There was no booster 

difficulty on this flight. Rather it was determined that the fiber-glass 

shield around the payload came off during an early phase of the flight. 

This led to premature payload separation from the vehicle. 

We ended the year with a third successful Little Joe firing on 

December 4. On this test we planned a simulated abort, o r  separation 

of the capsule, at 100,000 ft. altitude. This was completely successful. 

The capsule coasted to 278,000 ft. before re-entering the atmosphere. 

It impacted about 177 nautical miles from the launch point at Wallops 

Island, Virginia, and was recovered within 1-1/2 hours by a Navy 

destroyer that w a s  about 25 miles from the impact point. A s  you 

probably all know, the capsule contained a biopack with a monkey 

enclosed. The monkey was in excellent condition upon recovery and 

still remains so. 



The NASA flight record 
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observe that during the first 
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during 1959 shows that we now have under- 

significant space program. You will  

six months of the year we attempted 

only four launchings, and only two of these were successful. During 

the last half of the year we increased our tempo to twelve firings, and 

seven of these were successful. 

I should also like to point out that in addition to the major vehicle 

launchings shown here, we made seven sounding rocket scientific 

flights in the last half of 1959, and a number of sounding rocket 

development flights. 

_ -  The pace that we have established wi l l  accelerate in the near future. 

This chart summarizes our planned schedule of earth satellite firings 

for the next several years. I should like to point out that only major 

vehicle flights are  shown here. The scientific missions will  be sup- 

plemented by a sounding rocket program that will  rise to and level 

off at a rate of about 100 to 120 firings per year. This will  be about 

the level established during the IGY by the United States. 

During the next year we will  complete that part of our scientific 

satellite program that uses the Juno I1 launch vehicle. The payloads 

will all contribute to a further understanding of the energetic particle 

distributions and of the ionosphere. 



The Scout vehicle wi l l  also become available during 1960. 

The initial firings wil l  be primarily concerned with verification 

of vehicle performance, and hence wi l l  carry minimum scientific 

payloads. As  the vehicle development is proven it will  become 

an increasingly important part of our science program. It wi l l  

eventually be used in this time period fo r  a number of scientific 

satellites as well as near-space probe missions. 

The Delta vehicle will  also become available in the near 

future. A subsequent witness wi l l  present technical performance 

data on all these vehicles. Suffice it to say at this point that the 

Delta wi l l  give us a satellite capability several times larger than 

any we have flown to date, 

In F Y  1962 we expect to add Agena vehicles to our stable 

of boosters. The greater capabilities of these vehicles now under 

development f o r  A i r  Force programs wi l l  enable us to incorporate 

improved instrumentation, both in type and in sensitivity, into 

our scientific program to give us  an increasing insight into the 

scientific phenomena that are  the objectives of this phase of our 

overall program. 
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The number of phenomena that we are concerned with is large. 

Consequently the number and variety of scientific payloads must 

assume the proportions you see here if we a re  to obtain a compre- 

hensive understanding of that part of space fairly near the earth. 

We will ,  in these flights, variously measure atmospheric and 

ionospheric properties, energetic particle distributions, and 

magnetic and gravitational field distributions. We already know 

that some of these phenomena are  variable and are  affected by a 

number of external factors such as the earth's latitude, seasonal 

changes, solar activity, and s o  forth. 

To evaluate all these factors it will  be necessary to launch 

our vehicles along various flight paths. Some will  be vertical probes 

to several thousand miles. Some will  fly in nearly circular orbits 

several hundred miles above the earth; others will  be launched on 

highly eccentric orbits extending as much as 100,000 miles from the 

earth at apogee. Some wi l l  fly at low angles to the equator, others 

will  be launched in polar paths. 

The very nature of the instruments that we fly, further adds 

to the picture. Certain instruments must operate in a non- 

magnetic field and hence cannot be combined with some others that 

must be made of magnetic materials. Some instruments designed 
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to measure certain phenomena would be saturated and rendered 

inoperable by very high particle strengths -- these cannot be flown 

in the highly elliptical orbits that pass through the great radiation 

belt. 

When we consider all of these factors and consolidate our 

findings, we arrive at a scientific satellite program such as shown 

in the chart. 

All  of our  earth satellites wi l l  not be making purely scientific 

measurements of the properties of space about the earth. We shall 

also be launching a smaller number of satellites in the next several 

years to directly utilize space fo r  man's benefit. This spring we 

shall launch our first  payload specifically designed for the acquisition 

of meteorological data. Known as Tiros, this satellite will  be launched 

by a Thor-Able vehicle. 

A second version of the same payload, with additional sensing 

equipment, wi l l  be launched in early FY 1961 using a Delta vehicle. 

By 1962 it will  be possible to launch a more advanced meteorological 

satellite known as Nimbus. This will  contain more instrumentation 

than Tiros and wi l l  be stabilized s o  that the sensors wi l l  point at 

the earth throughout the flight path. 



11. 

Before the end of this fiscal year we will also launch the first 

of our passive communication experiments known as Project Echo, 

The very thin aluminum coated Mylar 100-foot sphere will be used 

to reflect radio signals from one ground transmitting station to other 

ground receiving stations. 

launches to develop the techniques and technologies in this area. 

We have already made two non-orbital launchings of the spheres from 

Wallops Island, Virginia, to evaluate such technical considerations 

as its separation and inflation. 

We expect to make a number of such 

I should like to caution you that neither the meteorological 

nor communications experiments in the next several years should 

be considered as an early approach to an operational system. These 

a re  experiments aimed at furthering the science and technology in 

these areas. 

problems have been identified and solved. 

Operational systems will come later and only after the 

In addition to our flights near the earth, we will be engaged 

in a vigorous lunar and deep space program in the next several years. 

The Thor-Able vehicle will shortly be used to launch a probe into 

space to great distances from the earth. 

inward toward the sun as far as the orbital path of Venus. A number 

of scientific measurements will be made in the sweep-out path. One 

of the primary objectives will be an evaluation of long-distance data 

communication techniques . 

This probe should extend 
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We shall use a Delta vehicle to launch a very sensitive 

magnetometer and a plasma probe in toward the sun. 

to scientific information on the properties of space, this experiment 

will serve as a developmental test of the new magnetometer that will 

be incorporated in many later spacecraft. 

In addition 

You will recall that we had two failures in our lunar orbiter 

We plan to make further attempts to launch 

Late that fiscal year the Atlas- 

program in CY 1959. 

similar payloads during FY 1961. 

Agena B vehicle will give us sufficient capacity to make experi- 

ments involving close-up TV pictures of the moon and the placing of 

scientific instruments on the moon's surface in working order. 

This will be a gradually built-up program, starting with technological 

development flights of the vehicle and spacecraft. 

The Earth and the nearby p l a t s ,  Venus and Mars ,  attain 

favorable positions in FY 1963 relative to the earth for  space missions. 

The Centaur vehicle, having increased payload capacity because of the 

use of a hydrogen upper stage, will be used to launch payloads to the 

vicinity of these planets at that time. 

Our Project Mercury program will continue at the fastest 

pace possible for such a complex research and development program. 

In 1960 we will have additional Little Joe flights to evaluate and 

qualify components. We had the first of these about a week ago. 

, . . .  I '. ... _I.--,._ . _. I .. . , . . -- " . . .... . .. __ . ... " ..... __.. . 
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It was highly successful. 

flights in a few months. These Redstone vehicles will also be used 

to evaluate and qualify components and, at an appropriate time, will 

introduce man to the experiences of short  duration space flight. 

I would emphasize that these Redstone flights will not be orbital 

but will subject the pilot to the launch and re-entry dynamics of 

flight as well as giving a period of weightless flight experience. 

We vdll begin longer range Redstone 

Further Atlas flights will be made in the time periods 

indicated. Some of these will be for  technical qualifications of 

capsule components and for further operational and recovery 

training. This vehicle will also place man into orbital flight in 

space around the earth. I would hope to anticipate your obvious 

question of when man will make this first orbital flight by simply 

stating that it will occur at the earliest date that we feel there has 

been a satisfactory demonstration of the reliability of every element 

in the whole program. 

Among the elements of the program that must be functioning 

perfectly is our tracking and data acquisition system. Western 

Electric Company has been given a prime contract to install the 

necessary system at a number of places throughout the world. 

There will be 18 Mercury Stations including some ships and a 

L 
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control center at Cape Canaveral. This network is being developed 

using maximum possible equipment and sites already developed by 

the Military Services. 

Not only is this tracking net expansion necessary in the con- 

duct of Project Mercury, but other tracking facilities are being 

expanded o r  modified as necessary for  the conduct of our whole 

space flight program. 

the various technical requirements that dictate the need for different 

data acquisition nets fo r  different missions. 

has been completed for all of these stations such as our minitrack 

network, the optical tracking net, and the deep space net for tracking 

our lunar and planetary probes. 

A later witness will discuss in some detail 

Work is underway o r  

We at the NASA believe that the space flight program I have 

outlined is a sound, vigorous program for the exploration of space. 

We recognize and do not minimize the limitations that are placed 

on us by the launching vehicle capabilities now available to  us, A s  

more advanced vehicles become available we are  increasing and will 

continue to increase the scdpe and depth of the space program to the 

greatest extent possible. 
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NATIONAL AERONAUTICS AND SPACE ADMtNlSTRATlON 

WASHINOTON 25, 0. C. 

Statement by 

Dr, To Keith Glennan, Administrator 

National Aeronautics and Space Administration 

before the 

Sub-committee on Deficiency Appropriations 

House Committee on Appropriations 

February 1, 1960 

Mr. Chairman and members of the committee: 

I want to thank you f o r  this opportunity to present NASA's 

request for a $23,000,000 supplemental to the Fiscal Year 1960 

budget of $500,575, 000, 
May I take this opportunity to say that I have enjoyed the 

cordial relationship that has developed between our agency and 

the members of the Appropriations Committee during the 15 months 

of NASA's operational existence. 

the Chairman, Mr, Thomas, in dealing with the research and de- 

velopment activities of a number of the Independent Agencies 

has made his advice particularly valuable to us. 

The extensive experience of 

With me today are members of our administrative and tech- 

nical staffs who are prepared with Stem-by-item details of the 

supplemental request for funds submitted by NASA. 

supplemental request presentations, I would like to have enough 

After the 
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time t o  discuss  w i t h  the  sub-committee a matter r e l a t ing  t o  the 

staffing of our agency, 

I want t o  assure the sub-committee t ha t  NASA has made a 

very r e a l  e f f o r t  t o  l i v e  within i t s  $500,575,000 budgetary l i m i t .  

However, space explorat ion involves a highly dynamic, rapidly 

changing and expensive technology now i n  the very ea r ly  pioneer- 

ing s tages  of development, This supplemental request covers, 

for the  most part, needs r e su l t i ng  from technological develop- 

ments i n  Project  Mercury, the first phase of the Nation's 

manned space f l i g h t  program, 

It is  my be l i e f ,  based on discussions w i t h  responsible 

members of our staff, t ha t  i n a b i l i t y  t o  fund necessary modifica- 

t i ons  during f i s c a l  year  1.960 w i l l  r e s u l t  i n  a ser ious slowdown 

of t h i s  project  which has had the Nation's highest  p r i o r i t y  -- 
a DX r a t ing  -- since April 1959. 
t o  say that the  immediate focus of the  United States space pro- 

gram i s  upon t h i s  project .  

It would be no exaggeration 

Of the  $23,000,000 requested, $19,000,000 i s  urgent ly  

The balance of the  request -- needed f o r  Project  Mercury. 

$4,000,000 -- is  f o r  modifications t o  a launch pad a t  the 

Atlant ic  Missile R a n g e  t o  accommodate the Atlas-Agena B and 

o ther  advanced launch vehicles  The supplemental breaks down 

as follows: 
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. $12,200,000 under Research and Development for 

Project Mercury. 

. .$lO,800,000 under Construction and Equipment, of which 
$6,800,000 is for the Mercury tracking and data-collection 

network, and $4,000,000 is f o r  the launch pad modifications. 

NASA's fiscal year 1960 budget provides a total of 

$74,962,000 for Project Mercury. 

the major part of the Mercury pre-flight and flight development 

program will be completed; component qualification and astronaut 

training flights will have been initiated. 

During calendar year 1960, 

During calendar year 1961, the Mercury qualification pro- 

grams will be completed and the tracking network will become 

operational. If we do not experience delays o r  major develop- 

mental setbacks, it is our aim t o  place a man in orbit during 

calendar year 1961. 

If NASA is t o  meet its Mercury deadlines, we must have an 

additional $12,200,000 in Research and Development t o  cover im- 

provements in the Mercury capsule's design, construction, and 

instrumentation, The need for these modifications has arisen 

as the result of NASA's rigorous developmental tests and con- 

tinuing analysis of safety requirements. 

Let me give you some examples of what I mean, The origi- 

nal  capsule had two hatches, one i n  the top and one on the 
side. The side hatch was bolted. We are now making it pos- 

sible f o r  the side hatch to be triggered from the inside by 

the pilot, much as a canopy is blown from a jet fighter plane. 
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It would be used only i n  emergencies. We are  a l so  re-design- 

ing the instrument panel t o  make f u l l e r  u t i l i z a t i o n  of the 

p i l o t ' s  capab i l i t i e s ,  and i n s t a l l i n g  a la rge  window, i n  place 

of a small porthole, t o  increase v i s i b i l i t y  f o r  the p i l o t .  

T h i s  window a l so  allows h i m  t o  see the horizon during the 

retrorocket  f i r i n g  period, hence aiding him t o  navigate. We 

are  adding an i n f l a t a b l e  impact bag t o  ease landing shock. 

The supplemental a l so  covers the following improvements: 

... Instrumentation t o  provide a more powerful comunica- 

t i ons  system f o r  the p i lo t .  

.,.An a l t e rna te  react ion control  j e t  system which may 

prove more e f f i c i e n t  than the present system and be subst i -  

tu ted  therefor .  

. . . S i x  addi t ional  Mercury capsules, bringing the t o t a l  t o  

20. These a re  being procured because our tests and analyses 

have shown that i t  i s  more economical t o  buy new capsules than 

t o  rebui ld  them af ter  test  f l i g h t s .  

. . A "rate-damping" i n s t a l l a t i o n  i n  the manual control  sys- 

t e m  t o  cut  down on capsule o s c i l l a t i o n  and make the p i l o t ' s  job 

e a s i e r  when he chooses t o  use the manual controls .  

... Considerable addi t ional  f l i g h t  monitoring and telemetry 

equipment f o r  the Mercury in s t a l l a t i cm at the Atlant ic  Missile 

Range. This equipment i s  v i t a l l y  needed f o r  the manned Redstone 

f l i g h t s  t h i s  year. 

.. . . .  . .  . . _ _  . 



Modifications of this nature are bound to arise in such top 

priority, compressed-schedule projects wherein research, develop- 

ment, design m*d fabrication must go forward slmuZtaneously. The 

same situation holds, to some extent, f o r  the tracking and data- 

collection network item, 

The most recer,t review of Mercury network construction progress 

revealed the need for additioral fwds if the network is to become 

operational on schedule. The $6,800,000 request will provide the 

following: 

... Supplemental instrumentation and facilities at the 16 Mer- 
cury stations, imludfng the Mercury control center at the Atlantic 

Missile Range. 

... Facilities at the U.S.  Navy's Pacific Missile Range, Point 

ArgueSlo, @aliforqiagw-d its Kauai Island installation in Hawaii. 

These two installations will become part of the 16-station network 

in place of' two Air Force irisstallat ions which, it now appears, must 

be kept free f o r  the Defense Depar-tmect's Discoverer program. 

Recent studies have shorn that a decision to abort the Mercury 

mission must be made at AMFl within a shorter time span than had 

been previously estimated If the capsule is to come down on the 

Atlantic Ocean as desired, and not laEd In Africa. This situa- 

tion places greater dependence on the Mercury installation a t  

AMR requiring considerably more equipment. 
Finally, the launching pad which will undergo modification at 

AMR is Pad 12, now being used by the Air Force f o r  Atlas firings. 

To accommodate the Atlas-Ageca B, which is scheduled for initial 
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launchings i n  l a te  spr ing o r  early summer of 1961, considerable 

ground support equipment must be provided. Also needed are  a new 

umbilical  tower t a l l  enough to service the extended rocket vehicle,  

and a reposi t ioning of the working platform t o  s u i t  the Agena Bts 

p a r t i c u l a r  needs, 

The Atlas-Agena B and the Atlas-based Centaur are v i t a l  t o  the 

The Atlas-Agena B, f o r  Nation's space program i n  the coming years. 

example, w i l l  be capable of launching a spacecraf t  of several  thous- 

and pounds on a 30O-mile o r b i t  o r  a spacecraf t  of several  hundred 

pounds on a lunar  t ra jec tory .  

Before requesting my associates  t o  explain the program changes 

i n  more de t a i l ,  l e t  me s t r e s s  again my bel ie f  that  the proposed 

supplemental for f i s c a l  year 1960 i s  v i t a l  t o  the urgent prosecu- 

t i o n  of  the U.S, space program. A s  the  members of t h i s  committee 

know, NASA i s  almost wholly a research and development operation, 

w i t h  a l l  the uncer ta in t ies  and unforeseen problems that  such an 

operation e n t a i l s .  Our program requires  constant review and 

re-evaluation. 

Again, Gentlemen, I express t o  you my appreciat ion for t h i s  

opportunity t o  discuss  our program and t o  present the supplemental 

request. 

# # #  
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Statement of Albert F Si epert 
Director oE Business Admfnis,ration, NAS L 

REUTIN@TO THE TRANSFER OF THE 
pBMA DEVEEdmNT OPERATIONS 'bIVISIbN TO FhSA 

I appreciate this opportunity to discuss the plan transmitted to 

Congresrs by the,Pre$iden% on January 14 relating to the transfer to the 

National Aeronautics andl Space Adminietration ofbthe Development Operations 

Division of the A m y  Ballistic Missile Agency (ABMA) and certain other 

Department of Defense functions, 

was announced on Oetab~r 21, 1959, our Admlnfstrator, Dr, Glennan, 

designated me as NASA's principal negotiator to arrange with the Army the 

detailpi of the transfer, 

full-time assignment in order t o  assure that the transfer of the von Braun 

group to the NASA is effected without disrupting the essential apace and 

weapons projects now under way. 

plans are realistic and that, with the. support of this Cammittee and the 

CongremD the proposed transfer can be accomplished in B manner which will 

greatly strengthen this nation's space efforts, both civilian and military. 

There are several aspects of thc.propasCd plan which, I believe, will be 

of special significance to t h i s  Committee, 

1. Reldati~tt~hi~ of Transfer to the National Space Effort 

Under the National Aeronautics and Space Act of 1958, NASA was 

Immediately after the President's decision 

Since that time, this has been essentially a 

NASA at  this point is confident that the 

established as a eivf1fm agency to plan and conduct space exploration 

fot peaceful purposeso This mandate is accompanied by an "excepf clause 

whieh reserves to the Department o f  Defense . .activities peculiar to, 

or primarily associated with the develbpment .-of weapons eyotems, military 

operations, or the defenee of the United States. I )  
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This "except" clause has caused apparent misunderstanding among 

the public as to who is responsible for what In the space field. 

intent of the law has been to give NASA, on the one hand, sole reaponsl- 

The 

bifity for developing and carrying out the national space exploration 

program, in its aspects. On the other hand, the Defense Department 

is responsible for defending the nation in every medium or environment 

at its disposal -- on land, on sea, in the air and in space. 
Armed services fireamissile into space, it is for the development of 

a defense mission; i t  is not firing the shot as part of the national 

space exploration program. 

strictly by their advancement of military objectives, 

of course, these Defense missions may advance the state of the space art. 

If the 

Such activities by Defense are governed 

Understandably, 

It was in this context that the President reviewed the requirements 

and current activities of the Department of Defense and NASA, and decided 

on October 21, 1959, to assign NASA sole responsibility for development 

of very high-thrust vehicles require$ for space exploration. 

decision was based on the consideration, concurred in by the Secretary 

of Defense, that presently there is no current clear-cut military require- 

ment for these space vehicles. On the other hand, future,exploration 

of space, manned and unmanned, for scientific and peaceful purposes, can 

only be achieved through use of vehicles1 of*vel;y high&thrust. 

This 

In line with this assignment of responsibility, NASA and DOD worked 

out an agreement that NASA assume technical direction of the Saturn vdiideqstens. 

As you have heard fran Dr. von Braun, this is an interim management arrange- 

ment until the Development Operations Division can be transferred to NASA 

in accordance with the plan now before you. As you know, this project was 
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initiated and funded by the Advanced Research Projects Agency of DOD; it 

was being carried forward by ABM. 

a substantial and growing part of the Development Operations Division's 

workload; the military or weapon systems assignments of this group are 

rapidly decreasing. Accordingly, the President has proposed that the 

unique capabilities and interests of this Division in space flight 

development should be transferred and made available to NASA. 

The Saturn vehicle now constitutes 

Needs may well develop in the future for the use of large launch vehicles 

for defense purposes. To prepare for this possibility, the President 

has instructed NASA to be responsive fully to specific DOD requests in 

this area. Furthermore, NASA and DOD will continue with a coordinated 

program for development of .-.?ace vehicles based on current IRBM and ICBM 

missiles and growth versions of those missiles. 

The background for these arrangements is covered in more detail 

in the Memorandum to the President which Dr. Glennan and Secretary Gates 

jointly submitted on October 21, 1959. If the Committee wishes, I shall 

be happy to supply a copy of this document for the record at this point. 

In summary then, the decision of the President to assign to NASA 

sole responsibility for the development of space latlnch vehicles, and 

the eorrolary action to transfer the Development Operations Division to 

NASA serves to clarify the responsibility of NASA and to allocate to it 

certain available resources in a manner to facilitate NASA's discharge 

of these responsibilities. 
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2. Development and Growth of NASA's Space Capabilities 

The transfer of the Von Brdlun group will give NASA a unique and 

demonstrated competence in space vehicle development. 

fits into the NASA space picture can beet be explained by reviewing quickly 

Where this capability 

the brief organizational history of NASA. 

NASA became officially operative on October 1, 1958. As you know, 

the new agency absorbed the 43-year old National Advisory Counnittee for 

Aeronautics, together with its aeronautical and space research missions. 

However, NASA's over-all mihasion is far broader than that of NACA, since it 

is empowered to direct all U. S. aeronautical and space research and 

development, apart from military projects. (In aeronautics, NASA limits 

itself to research and it cooperates cIo6ely with DOD in aero-apace problems.) 

Thus, NASA was provided an inmediate competence in various fields of aero- 

nautical and space research. While NACA s laboratories initially had 

been developed to perform work in the field of aeronautice, much basic 

research in the new fields of sparse was already under way. Research 

projects included studies relating to re-entryo development and testing 

of sounding rockets, studies relating to aerodynamic characteristics of 

missiles, propulsion research, and similar fundamental work of importance 

in the space field. What,wae lacking, however, was adequate competence 

in the design, construction, and operation of space vehicles and in the 

related fields of advanced guidance and control, communications, track- 

ing, and data reduction. 

- . .  . - .. . . . .z , , . , ~ ., . . -... ". . 
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The need for expansion oi' the NASA ca?ability in the snace ?;elti was 

recognizeu by the Congress in the enactment 0; the Space Act of 195s. 

Under Section 302 of this Act, the President vas enpowered to, " .  . .transier 

to the Administration any functions (Lncluding powers, duties, activities, 

Zacilities, and parts of functions) of any otner department o r  agency of 

the United States, or of any officer or organizational entity thereof, which 

relate primarily to the i'uncti-ons, powers, ana dutj e s  of the Aci:!linistratior, 

a s  prescribed by Section 203 of this Act.'' A.-ting mcler this authority, the 

President, on November 28, 1958, transferred to KASA personnel, eciuipmnt 

and functions formerly assigned to the Navy's Pro.ject Vanguard. In addition, 

certain personnel from the Upper Atnospherc Group of the Naval Kesearch 

Laboratory were also transferred to NASA. From this group, NASA was fortu- 

nate in acquiring some 400 highly trained and experienced personnel i n  the 

fields of space sciences and satellite applications, as well as  tracking, 

communications, and data reduction. 

On December 3, 1958, the Jet Propulsion Laboratory, bperated under 

contract by the California Institute of Technology, was transferred from 

the Department of the Army to NASA. JPL personnel, therefore, contribute 

to NASA a demonstrated ability in virtually all aspects of space science 

anci technology with particular capacity in development of uPper stages 

and guidance systems, and tracking for deep space probes. 

Neither the Vanguard or JPL groups, however, provided NASA with the 

necessary capability to develop big space vehicle systems. 

The Huntsville group clearly gives NASA a team of outstandins experts 

who are capable not only of "in-house" research and development of 'nr- ,c_ 

lauqch vehicles, but:ePlso of providing, as needed, the responsible technical 

monitoring and direction of the various industrial contractors who assist 

in the engineering and production of such launch vehicles. 
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4. Impact of Transfer on the NASA Organizational Structure 

The transfer of the Huntsville facility and its integration into 

NASA organizational structanrehshhelped considerably by some ad- 

justments and redefinition of the previous mission assignments within 

NASA. 

modified to permit improvement of NASA's program development and 

execution. 

four (rather than three) major operational elements. 

Insteadof a single Office of Space Flight Development, in its place 

we have established two groups: 

Our Headquarters organizational structure has already been 

The Headquarters organization of NASA now provides for 

(1) The Office of Space Flight Programs, under the leadership 

of Dr, Abs SiPverstein2wilP be primarily responsible for 

the conduct of space exploration including manned space 

flight represented today by Project Mercury; the conduct of 

sciemtific investigations of space; the development of 

pracrfeal applications of space technology including cornmu- 

mfcatfows and meteorologicaP satellite systems; and the 

development of necessary tracking, communications and data 

reduction systems. The Goddard Space Flight Center, the 

Jet Propulsion Laboratory and the Wallops (Virginia) Station 

will report to this office. 
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CANADIAN GROUP AND NASA TO CONDUCT SATELLITE STUDY OF 
IONOSPHERE I N  1961 

The National Aeronautics and Space Administration has announced 

tha t  t h e  f i rs t  arrangements have been concluded f o r  a j o i n t  

s a t e l l i t e  p r o j e c t  i n  NASA's program of i n t e r n a t i o n a l  cooperation 

i n  space sc iences .  The p r o j e c t  w i l l  be conducted by the Defence 

Research Telecommunications Establishment of Canada and the NASA 

t o  study t h e  ionosphere by means of a sweep frequency tops ide  

sounder s a t e l l i t e .  The cooperat ive Canadian-U.S. experiment i s  

scheduled f o r  1961. 

The Defence Research Board (DRB) i s  t h e  s c i e n t i f i c  element 

of the Canadian Department of National Defence, and t h e  Defence 

Research Telecommunications Establishment (DRTE) i s  one of i t s  

research  agencies .  

According to the  arrangements, the  DRTE w i l l  provide t h e  

s a t e l l i t e  and i t s  instrumentat ion and w i l l  opera te  a network of 

rece iv ing  s t a t i o n s  wi th in  Canada f o r  recovering telemetered data. 

NASA i s  t o  provide high a l t i t u d e  sounding rockets  and launching 

s e r v i c e s  t o  t es t  t h e  Canadian s a t e l l i t e  prototype instrumentat ion,  

the  s a t e l l i t e  launching vehic le ,  and launching f a c i l i t i e s .  NASA 

w i l l  be respons ib le  f o r  ground-based te lemetry and recording 

apparatus  ou t s ide  Canada t o  recover telemetered d a t a  f o r  a t  

l e a s t  one year, and w i l l  f u r n i s h  copies  of s a t e l l i t e  data 

recorded ou t s ide  Canada f o r  exchange wi th  Canada. 
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The sweep frequency topside sounder experiment is expected 

to enhance greatly our knowledge of the characteristics of the 

upper levels of the ionosphere (electrically charged regions 

of the upper atmosphere). Existing ground stations are able 
to obtain information by reflecting radio waves from the bottom 

side of the ionosphere, i.e., up to about 200 miles, at approxi- 

mately 140 locations throughout the world. Soundings obtained 

with the Canadian-U.S. experiment will extend the ground station 

data to altitudes of about TOO miles and in addition, will furnish 

information for geographical areas which are not covered by the 

present ground station network. 

In operation, the Canadian sweep frequency sounder will send 

out radio signals whose frequency will sweep through a range of 

2 to 15 mc to obtain information on the characteristics of the 

upper ionosphere at different frequencies. 

The satellite will be launched into a polar orbit, and 

principal studies to be made will concern the ionosphere over 

Canada, the United States and South America. Soundings in the 

auroral zones will be of particular interest to Canada in respect 

to special communications problems in high latitudes and arctic 

regions. 
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Mr. Chairman, Members of the Worcester Economic Club, 

Ladies  and Gentlemen: 

My presence here ton igh t  i s  the r e s u l t  o f  two forces ,  one 

p u l l i n g  -- and the o t h e r  pushing m e  toward the same end objec t ive .  

Wen A r t l w r  BrenweLl s tarts on a project ,  he sees  i t  through, as 

4 suspect  many of you have found t o  be the ease when he has asked 

you f o r  money f o r  your great community and na t iona l  asset -- the  

Worcester PolytechnAc I n s t i t u t e ,  H e  started on t h e  job of planning 

t h i s  t r i p  and speech f o r  m e  many months ago, even though I was 

loa th  t o  @ament myself so  fa r  fw advance,, On the o t h e r  hand, 

being acu te ly  conseiou+s of  the f a c t  that  I head an agency of the 

g o v e m e n t  engaged i n  spending a v e r y  l a r g e  Ember of taxpayers '  

d o l l a r s  every year,  I feel  an ob l iga t ion  to r epor t  i n  person t o  

groups of i n t e r e s t e d  c i t i z e n s  whenever my schedule w i l l  permit.  

With Browwell pulling and my conscience pushing, I am here t o n i g h t  

t o  d i scuss  w i t h  you some of the important f a c e t s  of  the Nat ion 's  

program i n  space explora t ion ,  

It i s  p a r t i c u l a r l y  appropr ia te  that  we are d iscuss ing  these 

ma t t e r s  in Worcester, Much of the pioneering work i n  rocketry 

. .  . . . _. , . . . I  . .  . 



was done i n  t h i s  community by t h e  l a t e  D r ,  Robert H, Goddard, 

Born i n  Worcester i n  1882, Goddard earned h i s  b a c h e l o r ' s  degree 

at Worcester Polytechnic I n s t i t u t e  i n  1908, completing h i s  work 

for both a Master's and a Doctor 's  degree a t  Clark Universi ty  

a few yea r s  l a t e r ,  

Dr, Goddard began th inking  about t he  development of rocke ts  

I n  1909 and received two U, S ,  p a t e n t s  i n  1914, Supported i n  h i s  

research  by grants  from the Smithsonian I n s t i t u t i o n ,  Clark Unfver- 

s i t y  and Worcester Polytechnic I n s t i t u t e ,  he was ab le  t o  launch, 

i n  1926, the f i rs t  l i q u i d  fue led  rocket  -- some f i v e  yea r s  before  

the Germans began t h e  work which l e d  t o  t h e  V-2 rocke ts  of World 

Wsr 11. Known today as t h e  fa ther  of American rocketry,  Goddard, 

a q u i e t  man, a meticulous s c i e n t i s t  and able teacher ,  long a mem- 

b e r  of your community, l e f t  behind h i m  at  h i s  death i n  1945, t h e  

bas i c  seed.s from which have sprung our  present  day b i l l i o n  d o l l a r  

program. 

Let me s ta r t  my d iscuss ion  by def in ing  seve ra l  of t h e  terms 

w e  use i n  t h e  mjssile and space businesses  -- terms which a r e  

confusing to you i f  you are l i k e  most of t n e  people with whom P 

'calk. I n  f a c t ,  I want, i f '  I can, to d i f f e r e n t i a t e  f o r  you these 

two related but d i s t i n c t l y  d i f f e r e n t  a c t i v i t i e s ,  Then I w i l l  tell 

you something about owprogram i n  space explora t ion ,  I w i l l  des- 

c r i b e  b r i e f l y  t h e  i n t e r - r e l a t i o n s h i p s  of NASA w i th  t h e  Department 

of Defense, Touching b r i e f l y  on t h e  resources  a v a i l a b l e  o r  t o  be 

Evai lab le  to us,  I w i l l  f i n i s h  1,;ith a statement of t he  reasons f o r  

our  i n t e r e s t  as a na t ion  i n  a dynamic, cos t ly ,  and e x c i t i n g  program 

of space research  and explorat ion.  



made 

FirsL--as to d e f i n i t i o n s ,  One of the  most 

by t h e  layman-and, Indeed, by persons who 

common mistakes 

have some con- 

s iderable  knowledge of  ou r  opera t lons- - i s  t h a t  of  confusing the 

miss i le  bus iness  w i t h  t he  space bus iness ,  To an  ex ten t ,  such 

confusion i s  na tura l - for  these C,wo a c t i v i t i e s  are related,  But 

t o  confuse them as some people do and as the  Sovie t  propagandis t  

would l i k e  us t o  confuse them i s  something to be avoided. L e t  

rrie expla in ,  

The missile and space busifiesses are related because they  

both use rocke t s  as propulsio?] uni ts--of tent imes t h e  same or very 

similar rockets ,  They both use launching pads--usually the same 

launching pads at  Cape Canaveral or a t  t h e  P a c i f i c  Missile Range. 

The same or similar techfiiquzs are used t o  provide guidance and 

c o n t r o l  information to t h e  rocket  w i t s  i n  f l i g h t .  They are or 

can be t racked  i n  t h e i r  research and Cevelopment f l i g h t s  by the 

sane ground-based equipment. 

production, t e s t i n g ,  and launching of a rocke t  t o  be used as the  

propuls ion u n i t  for a nuc lea r  warhead would l ikewise be q u a l i f i e d  

t o  perform these same func t ions  on a rocke t  wnich w a s  to forrn one 

u n i t  of a launch veh ic l e  system for use in t h e  space exp lo ra t ion  

program. I n  fact ,  most of t he  large rocke t s  used i n  our space 

program were developed o r i g i n a l l y  f o r  us2 as warhead c a r r i e r s  i n  

the m i l i t a r y  missi le  program, 

Ar,d a m a 2  experienced i n  the design, 

Here the  s i m i l a r i t y  s tops .  I t h i n k  I can demonstrate my 

p o i n t  by us ing  some models I brought a long w i t h  m e .  

. . . , . . . . . - -. . . I . .  . . 
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Now t o  t h e  rea l  importai?ce e f  zvoiding confusion i n  th inking  

of missiles the one hand and laucch veh ic l e s  f o r  space a c t i v i t i e s  

on t h e  o ther .  The Russians have developed much more powerful 

rocke ts  than w e  have thus  f a r  developed. They began development 

a t  a time--five or s i x  yea r s  before  we undertook s e r i o u s l y  t o  

b u i l d  a miss i le -car ry ing  rockec--when t b e  Ri*ssian nuc lear  warheads 

were very l a rge ,  heavy, and r e i a t i v e i y  I n e f f i c i e n t ,  The e a r l y  ver- 

s ions  of ou r  atomic bombs were heavy and l a r g e  a l so ,  but we con- 

cen t r a t ed  on the manned bombers--the B-2y, B-47, and t h e  B-22 -- 
as t h e  basis f o r  de l ive ry  of our  nilclear warheads, Only after 

w e  had solved t h e  problems o f  producing l i g h t e r ,  smaller,  and 

enormously more e f f i c i e n t  atomic and hydrogen bombs did we s t a r t  

a detem,ined, a l l -ou t  progran t o  produce a rocket  t o  ca r ry  tlzese 

bombs t o  t h e  t a r g e t .  This  was i n  l a t e  1954 and e a r l y  1955. And 

i n  a l i t t l e  more than h a l f  the t ime taken by t h e  RGssiaGs, our  

s c l e n t i s t s ,  engineers ,  ar,d i n d u s t r i a l  c o n t r a c t o r s  have produced 

the Thor and J u p i t e r  IIIBM's ard t h e  Atlas ZCBM as ope ra t iona l ly  

use fu l  m i s s i l e s  capable of car ry ing  t o  th.e t a r g e t ,  with t h e  re- 

qulred accuracy, mrizeads as powerful and Ces t ruc t ive  as may be 

requi red  , 

Thus i t  should be c l ea r ,  1 hope, tha t  our  less  pawerful rocke ts  

when used as m i s s i l e s  are jus3 as e f f e c t i v e  i n  achieving t h e i r  pur- 

pose as a r e  t h e  l a r g e r ,  mors powerful rocke ts  of t he  Soviet  Union. 

A s  a m a t t e r  of f a c t ,  it i s  probable t ha t  t h e l r  rocke ts  a r e  more 

powerful then they now need for m i l i t a r y  weapons purposes. When 

used as the base boos ter  i n  a space l a m c h  veh ic l e  system, however, 

t h e  s t o r y  is d i f f e r e n t ,  t h l s  case, the  Russians, using t h e i r  

more powerful rocke ts  a s  elements :-rl a launch vehicle ,can l o f t  i n t o  a 



- 5 -  

s a t e l l i t e  o r b i t  o r  propel  i n t o  deep space t o  the moon and beyoild rriuch 

heavier  i n s t m k d p a y l o a d s  than w e  can,, I n  addi t ion ,  they have 

the weight-carrying capac i ty  to t r anspor t  highly p r e c i s e  guidance, 

cont ro l ,  and communications u n i t s  tha t  have made poss ib l e  t h e  

ex t raord inary  and technologica l ly  d i f f i c u l t  f e a t s  which have 

charac te r ized  t h e i r  program, Un t i l  we develop more powerful 

launch vehic le  systems, w e  cannot exac t ly  dup l i ca t e  t h e s e  Soviet  

achievements i n  space. But our  i n a b i l i t y  to do t h i s  i n  space has 

nothing 'co do wi th  t h e  e f f e c t i v e n e s s  or accuracy of our m i s s i l e s .  

Just last week i n  Havana, Anastas Mikoyan was quoted by the 

N e w  York Times as saying, "Those who threaten w a r ,  now know tha t  

we have sen t  a rocket  t o  t he  moon and t h a t  w e  can send i t  w i t h  

t h e  same p rec i s ion  t o  any part of t h e  world." T h i s  seems to me a 

reasonable s ta tement ,  But t h e  f a c t  th . a t  we have not  sen t  c? space- 

c r a f t  to t h e  moon has nothing a t  a l l  to do wi th  the c a p a b i l i t y  o r  

accuracy of our own warhead-carrying missile systems. There i s  

no reason, I can assure  you, f o r  you or anyone e l s e  to t rans la te  

t h e  Russians '  successes  i n  space i r , to  a s u p e r i o r i t y  i n  m i s s i l e  

accuracy o r  r e l i a b i l i t y  o r  e f f ec t iveness .  While somewhat involved, 

I do hope t h i s  explanat ioc,  which s tar ted out t o  be merely a de- 

f i n i t i o n  of terms, has given you a b e t t e r  understanding of the  

d i f f e rences  and t h e  s imi la r i t i es  i n  the missi le  and space 

businesses .  

Now l e t  me t u r n  t o  a discussion of t h e  Nat ion 's  prograr i n  

space explorat ion.  And because this i s  a p o l i t i c a l  year ,  I t h i n k  

i t  d e s i r a b l e  to s t a t e  my s t rongly  held opinion t h a t  t h e  Nat ion 's  

space program i s  not and should no t  be t h e  sub jec t  of par t i san  

p o l i t i c s .  The rocke ts  tha t  launch our  s a t e l l i t e s  do not  bear  t h e  

.. . . .... . .. 
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i n s i g n i a  of t h e  Republican Party o r  t h a t  of t h e  Democratic Party.  

They do not  ca r ry  the  name of one of the m i l i t a r y  se rv ices  o r  t h e  

name of my agency -- the  National Aeronautics and Space Adminis- 

t r a t i o n .  They ca r ry  only these  words -- United S t a t e s ,  They re- 

presen t  the genius and labor ,  and the  devoted e f f o r t s  of t h e  

c i t i z e n s  of  t h i s  nat ion,  r ega rd le s s  of r e l i g i o n ,  color ,  o r  p o l i t i c a l  

a f f i l i a t i o n .  They represent  the t a x  d o l l a r s  of a l l  t h e  people -- 
your d o l l a r s  and mine, 

I assert then,  tha t  t h e  Nat ion 's  program of space explora t ion  

i s ,  and by i t s  v e r y  na ture  should be, the respons ib le  concern of 

a l l  of our  people,  It i s  i n  t h i s  s p i r i t  t ha t  I have come here  

ton igh t  to r epor t  to you as s tockholders  i n  t h i s  venture -- perhaps 

I should say -- adventure,  For c e r t a i n l y  the  years ahead g ive  pro- 

m i s e  of being yea r s  of excitement and achievement i n  a reas  of human 

effort which u n t i l  v e r y  r ecen t ly  have been accepted as f i t  s u b j e c t s  

only for t h e  comic books and t h e  l e s s  respons ib le  of the Sunday 

suppl,ements, 

It i s  p e r t i n e n t ,  i n  d i scuss ing  t h i s  program to look a t  the 

"Declaration of Pol icy  and Purpose" s e t  f o r t h  i n  t h e  National Aero- 

n a u t i c s a r d  Space Act of 1958 which guides  our a c t i v i t i e s ,  

t h e  Congress declared:  f i rs t ,  " t h a t  it i s  the  pol icy  of the United 

S t a t e s  t ha t  a c t i v i t i e s  i n  space should be devoted to peaceful  pur- 

poses for t h e  b e n e f i t  of all mankind," and, second, " that  t h e  

general welfare  and s e c u r i t y  of t h e  United S t a t e s  r equ i r e  t ha t  

adequate, p rovis ion  be made f o r  ae ronau t i ca l  and space a c t i v i t i e s . "  

The Act then  e s t ab l i shed  a c i v i l i a n  agency, t he  National Aeronautics 

and Space Administration, to be given r e s p o n s i b i l i t y  f o r  a l l  of t h e  

There, 
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N a t i o n P s  space activities except -- and I quote -- " a c t i v i t i e s  

p e c u l i a r  to or pr imar i ly  a s soc ia t ed  with t h e  development of wea- 

pons systems, m i l i t a r y  opera%im, o r  t h e  defense of t h e  Uni ted  

S ta t e s . "  These l a t t e r  r2main t h e  r e s p o n s i b l l i t y  of t h e  Department 

of Defense, 

The c rea t ion  of ''a. c2vLlian agency exe rc i s ing  con t ro l  over  

ae ronau t i ca l  and space acZivitlie B sponsored by t h e  United S t a t e s "  

w i t h  t h e  one exception zoted i n  t h e  Act was a l e g i s l a t i v e  a c t  

having the  most profcund i n p l i c a t i o n :  henceforth i t  was t o  be 

c l e a r l y  understood tha t  i t  was c a t i o n a l  po l i cy  to emphasize 

a c t i v i t i e s  i n  space f o r  peaceful  purposes of b e n e f i t  to a i l  man- 

kind -- f o r  c i v i l i a n ,  r a t h e r  than m i l i t a r y ,  purposes,  

The Act then d i r e c t s  tha$ NASA sha l l  "plari, d i r e c t ,  and 

conduct aeronaut ica l  am!, space a c t i v i t i e s ,  I' and I t  prlxeeds t o  g ive  

t h i s  t e rn  aeronautEca1 a23 space a c t i v i t i e s "  a three-par t  d e f i n i -  

t%on, Tnese are ,  firs?;> res.ear:h i n t o ,  and the so lu t ion  of ,  prob- 

lems of f l i g h t  within asd ozntslde t h e  e a r t h ' s  ahnosphere'*; s ecmd ,  

11 

l! 

Lhc development, construztLon,  t e s t i n g ,  and opera t ion  for r e s sa rch  I ?  

pv,, loses of ae ronau t i ca l  arCi space vehicles";  and t h i r d ,  "such 

o t h e r  a c t i v i t i e s  as may be required f o r  the  exploration. of space. I I  

The first two, research  Into problems of f l i g h t  and t h e  develop- 

ment and opera t ion  of aeroGautica1 and space veh ic l e s  f o r  research 

purposes,  a r e  c e r t a i n l y  n o t  new, n o r  a r e  they unique t o  NASA,  The 

National Advisory Committee f o r  Aeronautics, our p r i n c i p a l  pre- 

decessor  organizat ion,  and the armed s e r v i c e s  were deeply engaged 

i n  such a c t i v i t i e s  f o r  yeai?;; before NASA w a s  e s t ab l i shed ,  But t h e  

t h i r d  of these,  "such o t h e i  x2:v:ties as may be requi red  f o r  the 

explora t ion  of space," pmjc3zZs us into an e n t i r e l y  new dimension 

, . . . . .. . . . - 
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of human a c t i v i t y ,  The explora t ion  of space! For the f irst  t i m e  i n  

t h e  long h i s t o r y  of l e g i s l a t i o n  these words have been w r i t t e n  i n t o  a 

l a w .  It i s  s a f e  t o  p r e d i c t  tha t  the world w i l l  never be q u i t e  the 

same again,  

The explora t ion  of space, then, i s  N A S A ' s  s p e c i f i c  mission, and 

"It i s  a mission for which i t  i s  s o l e l y  and exc lus ive ly  respons ib le  

under the law. T h i s  i s  a mission j u s t  as unique t o  NASA as the m i l i -  

t a ry  defense & t h e  Nation i s  t o  the armed se rv ices ,  And, i n  t h e  

l a r g e s t  sense of  t h e  term "secur i ty , "  i t  i s  a mission of v i t a l  impor- 

tance  t o  the s e c u r i t y  i n t e r e s t s  of t h e  Uni ted  S ta t e s .  A l l  of t h i s  

should be kept i n  mind as I d iscuss  program a c t i v i t i e s  v e r y  b r i e f l y .  

The element i n  our  program about which you have heard most f r e -  

quent ly  i s  Pro jec t  Mercury. 

p lac ing  of' a man i n t o  an o r b i t a l  f l i g h t  around t h e  e a r t h  at  a heigh't 

approximating 120 miles; h i s  safe recovery a f t e r  the completion 

Th i s  p r o j e c t  has as i t s  o b j e c t i v e s  t h e  

of t h r e e  o r b i t s  l a s t i n g  over a per iod of approximately four and one 

half hours; and the a c q u i s i t i o n  of data showing something about h i s  

a b i l i t y  t o  perform use fu l  work while t r a v e l i n g  through space i n  a 

weight less  condi t ion,  T h i s  i s  a mind-stretching, arm-stretching 

e f f o r t  -- one that  g ives  meanirg t o  a l l  the o t h e r  dements i n  our 

program. For  Mercury i s  but the f i r s t  l imi t ed  but  s i g n i f i c a n t  s tep 

toward our  long-range goal  -- manned f l i g h t  t o  t h e  moon and t h e  

nearby p lane ts .  

I am sure  t h e r e  a r e  those among you who wonder about -- perhaps 

even quest ion -- t h e  amount of e f f o r t  and t h e  large sums of money 

involved i n  P ro jec t  Mercury, which i s  being c a r r i e d  out under a 

p r i o r i t y  equal to t ha t  of  our m i l i t a r y  m i s s i l e  programs. The b e s t  

answer I can g ive  i s  that  i t  i s  t h e  na tu re  of man to want 'GO explore 

the unknown. I n t e r p l a n e t a r y  space will be explored one day. It seems 
.. 
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to be wi th in  reach now, s o  we a re  making t h e  e f f o r t ,  Silt l e t  me 

quote b r i e f l y  from a d iscuss ion  oi' this matter b y  x i  er.!i,!cnt phy- 

s i c i a n  the o t h e r  day. He  had t h i s  t o  say, i n  part: 

"These s t u d i e s  ( r e f e r i n g  broadly t o  s t u d i e s  of var ious phe- 

nomena i n  space) w i l l  not  be complete u n t i l  t h e  s c i e n t i s t  himself i s  

ab le  to make meticulous i n v e s t i g a t i o n s  on the  spo t ,  T h i s  i s  true, not  

only f o r  t h e  b io log ica l ,  but,  a l so ,  f o r  many o t h e r  physical ,  chemical 

and geologica l  problems which a r e  involved, Although s i g n i f i c a n t  

engineer ing achievements i n  automation, sensing, recording, pro- 

g r a m i n g  and te lemeter ing  have been r e a l i z e d  and considerable  f u t u r e  

development i s  i n  prospect ,  t h e  i n d i s p e n s a b i l i t y  of t h e  human observer  

i n  much of space explora t ion  i s  well  e s t ab l i shed .  Man's v e r s a t i l i t y  

and s e l e c t i v i t y ,  h i s  a b i l i t y  to preceive t h e  s ign i f i cance  of unexpec- 

t e d  and unprogrammed f ind ings  or t o  r e a c t  i n t e l l i g e n t l y  t o  unan t i c i -  

pated s i t u a t i o n s  have not  been simulated by any combination of 

phys ica l  devices,  however complex, which have been developed o r  are 

even contemplated, Human i n t e l l i g e n c e  and manual s k i l l  i n  s e rv i c ing  

t h e  complicated mechanisms of space veh ic l e s  o r  r epa i r ing  breakdowns 

i n  f l i g h t  are not  r e a d i l y  dispensed w i t h  o r  replaced. When along 

w i t h  t hese  a t t r i b u t e s  a r e  considered h i s  weight of 70 kgc, h i s  t o t a l  

r e s t i n g  power requirements of 100 watts, h i s  a b i l i t y  to func t ion  f o r  

y e a r s  without maintenance or breakdown, then even t h e  most e l abora t e  

provis ions  f o r  h i s  sustenance, welfare and s a f e t y  a r e  amply j u s t i f i e d  

simply i n  terms of engineei5ng ei'i 'iciencj-. A na t iona l  program I n  

space science which does not  recognize l;he e s s e n t i a l i t y  of the hamn 

observer  and does not  plan t o  u t i l i z e  h i m  most e f f e c t i v e l y  may wait  

i n d e f i n i t e l y  for t h e  automatic devices  t o  rep lace  h i m  or be l i m i t e d  

t o  incornplete and oppor tun i s t i c  observat ions.  11 
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1 cannot 'cake the t ine  to desc r ibe  i n  d e t a i l  a l l  of t h e  o t h e r  

elements I n  o u r  program -- we would be here  a11 n i g h t ,  S u t  I can 

swmarize them by saying tha t  we have planned and are ca r ry ing  out  

a broadly based program of  s c i e n t i f i c  experimentation i n  spaee which 

w i l l  involve,  u l t ima te ly ,  t he  landing of s e l f -p rope l l ed  ins t ruments  

on t h e  rcoon, t h e  d e t e c t i o n  and understanding of var ious  phenomena t o  

be encountered i n  i n t e r p l a n e t a r y  spaceg and the  orbl'cinp; of o p t i c a l  

and r a d i o  astronomy devices  and of' pemanent  space-based l a b o r a t o r i e s ,  

Neteorological  and cowmunications s a t e l l i t e s  have a p a r t  i n  o u r  

program, These are thought of as being oT p o s s i b l e  -- even probable 

-- economic irriportance i n  the fo r seeab le  f u t u r e .  Meteorological 

s a t e l l i t e s  should cake p o s s i b l e  weather observa t ions  over  t h e  e n t i r e  

glcbc,  Today, only 2076 or the  globe i s  covered by any r e g u l a r  obser- 

va t iona l  and r e p o r t i n g  systems. I f  we can so lve  t h e  prIoblems of 

handl ing t h e  vast amounts of data that w i l l  be received, develop 

methods for the  Lixcly a n a l y s i s  of the data and the n o t i f i c a t i o n  

of weather bureaus throughout t h e  world, we should be able t o  improve 

by a s i g n i f i c a n t  arr,ount t h e  accuracy of weather p r e d i c t i o n s ,  I am 

t o l d  tha t  an improvexent of only 10% i n  accuracy could r e s u l t  ,in 

savings t o t a l i n g  hundreds of m i l l i o n s  of d o l l a r s  annual ly ,  

S imi l a r ly  i n  cormmica t ion ,  we f i n d  t h a t  wi th in  the next twenty 

y e a r s  e x i s t i n g  techniques are apt t o  be s t r e t c h e d  beyond reasonable  

economic limlts by the demands to be made for long d i s t ance  ccjnmuni- 

ca t ions .  It i s  d i f f i c u l t  t o  see how t r a n s a t l a n t i c  t e l e v i s i o n  w i l l  

be p o s s i b l e  when one r e a l i z e s  t h a t  there i s  p r e s e n t l y  a capac i ty  cL.  

less than lix> celephone channels ac ross  the  A t l a n t i c  and a s i n g l e  

t e l e v i s i o n  channel i s  equiva len t  i n  band width t o  1,000 telephone 



?hannels,  It appears ~ha’L a sa-ster. uti l izing sac ; e l l i%es  i s  the most 

promising so lu t ion  ’GO t h i s  problen:, 

As you can well understand, one indispensable  element i n  t h i s  

p r o p m  i s  t h e  launch vehic le  sys t ec  -- t h e  rocke ts  t h a t  propel  the 

spacec ra f t  into o u t e r  space, A s  I have said e a r l i e r  i n  this discus-  

s ion,  t he  Soviet  Union has t h e  a b i l i t y  t o  p lace  s u b s t a n t i a l l y  heavier  

payloads i n t o  o r b i t  than we can a t  the  present  t ine ,  It i s  i n  t h i s  

s i n g l e  area tha t  they now have s u p e r i o r i t y  i n  t h e  space business ,  

And tha t  s u p e r i o r i t y  makes i t  poss ib l e  for them t o  undertake d i f f i c u l t ,  

L :eful,  and spec tacu la r  f e a t s  which are denied t o  u s  f o r  the time 

being, 

Fie have under vray a very aggressive program t o  co r rec t  t h i s  

s i t u a t i o n  -- not  j u s t  t o  match the Soviet  Union, but because we w i l l  

need such a c a p a b i l i t y  i n  our  own program i n  the years ahead, Within 

the  next twelve t o  e ighteen months, we should begin launching rocket  

vehic le  systems that w i l l  al low us t o  match and out-match what t h e  

Soviet  Union has done t o  date .  But  i t  i s  not r e a l i s t i c  t o  th ink  

they w i l l  not progress  i n  the  rnesrntime -- i n  f a c t ,  we know now that 

they have been t e s t i n g  more powerful rocke ts  which could be used i n  

launch vehic le  systems f o r  space explora t ion .  And SO our  highest  

p r i o r i t y  p r o j e c t s  inc lude  Saturn,  which w i l l  permit us  t o  

proximately f i f t e e n  tons  -- 30,000 pounds -- i n  an o r b i t  300 miles  

above t h e  sur face  of the earth. 

p l ace  ap- 

Saturn i s  t h e  p r o j e c t  being carried out by Wernher von Braun and 

h i s  group a t  t h e  Huntsvi l le ,  Alabama, c e n t e r  which i s  i n  t h e  process  

of‘ 1:eing t r a n s f e r r e d  t o  NASA from the Army, The Pres ident  has 

authorized a request  for a d d i t i o n a l  funds t o  a c c e l e r a t e  t h i s  p r o j e c t ,  
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'msequciit ly,  we are  asking the  Congress f o r  230 m i l l i o n s  f o r  

Saturn f o r  the 1361 f i s c a l  year.  Unfortunately,  even under t h e  

accc lc ra t cd  proGrcm w e  are following, t h i s  c a p a b i l i t y  of  t h e  Saturn 

class vch ic l c s  w i l l  not be i n  hand before  1964 a t  the  e a r l i e s t .  It 

Lakcs a lonl; time t o  develop one of t hese  beasts. It i s  probable 

t h a t  a two-stage Saturn vehic le  of' somewhat l esser  c a p a b i l i t y  w i l l  

be a v a i l a b l e  and use fu l  i n  ou r  program i n  l a t e  1963. 

Giving d a t e s  i n  these  i n s t a n c e s  i s  a proper  pastime f o r  some -- 
but  no t  f o r  those o f  u s  who have t h e  r e s p o n s i b i l i t y  f o r  making good 

on t h e  prondses given. I an confident ,  however, tha t  Dr. von Braun, 

t o  whom w e  w i l l  g i v e  major r e s p o n s i b i l i t y  f o r  the  bulk of ou r  launch- 

i n g  veh ic l e s  program -- I ani confident  t h a t  he and h i s  a s s o c i a t e s  

w i l l  d e l i v e r  on schedule ril? we g i v e  them the  support  and resources  

hey w i l l  ileed. 

Looking a t  t h e  human r e sources  a v a i l a b l e  to us  t o  ca r ry  o u t  

t h i s  broadly based progra i ,  I vrou1.d po in t  out  t h a t  t h e  Act d i r e c t e d  

tha t  NASA absorb t h e  43-year-old National Advisory Committee f o r  

Aeronautics,  T h i s  world-renouned research  and development organiaa- 

t i o n  gave us a base o f  near ly  8,000 employees and th ree  l a rge ,  w e l l -  

equipped l a b o r a t o r i e s  and several  supporting r i e l d  s t a t i o n s .  I n  

r ap id  succession w e  acquired several  hundred people from o ther  ~ o v e r n -  

ment a1 a c t i v i t i e s  , p r i n c i p a l l y  military l a b o r a t o r i e s ,  began an a c t i v e  

r e c r u i t i n g  campaign, and had t r a n s f e r r e d  t o  us  by t h e  Army t h e  2,400- 

man opera t ion  known as the  J e t  Propulsion Laboratory, managed by t h e  

C a l i f o r n i a  I n s t i t u t e  of Technology under con t r ac t  t o  NASA. Most 

r ecen t ly ,  the Pres ident  has repor ted  t o  the  Congress h i s  intcnLion 

,o t r a n s f e r  t o  NASA from the  Army B a l l i s t i c  Missile Agency i n  Huntsville, 
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P.labm;aJ the Developn:ent Cperat ions Division of' 'chat o rgan iza t ion  

under t h e  d i r e c t i o n  of Wernher von Braun, This  l a t t e r  group will 

Include 5,500 s c i e n t i s t s ,  engineers  and support  people ,  

O f  p a r t i c u l a r  i n t e r e s t  t o  you here  i n  Worcester i s  che 2,900 

m n  l abora to ry  we are bu i ld ing  a t  Greenbelt, Maryland, Concentrat- 

Ini ;  on t h e  development of s a t e l l i t e  space c r a f t ,  it has been nauned 

,lie Goddard Space FIjglit Center -- a f i t t i n g  recogni t ion  of' tlie very 

great b a s i c  con t r ibu t ions  t o  rocketrj? made ky Dr, Goddard, 

A s  of June 30, 1960, we w i l l  have a staff  o f  s l i g h t l y  nore tlm 

18,000 -- t h e  Great; bulk or these having been acquired by t r ans fe r  

from o t h e r  agencies  of government, I n  s p i t e  cf t h e  s i z e  of this or- 

;miza l ion ,  we estimzte tha t  approx i r a t e ly  (5 per  cent of our' k:ud&et 

w i l l  be expended through c o n t r a c t s  with i n d u s t r y ,  educa t iona l  insti- 

t u t i o n s ,  and o t h e r  non-governmental groups. 

Financia l  resources  a v a i l a b l e  t o  u s  are s u b s t a n t i a l ,  Our 1359 

f i s c a l  y e a r  budget t o t a l l e d  $335,000,000, I n  f i s c a l  yea r  1960 -- 
t i ic T I ~  J c a r  ending 30 June 1960 -- t h e  Congress voted for NASA 'che sun 

of dl m i l l i o n s ,  Our reques t  t o  the Congress for t h e  next  f i s c a l  

j'eai. t o t a l s  $938,000,000, of which $23,000,000 has been requested,  

a c t u a l l y ,  as a supplement t o  t h e  budget for t he  cu r ren t  yea r ,  These 

are not  inconsiderablesums of money, And you should know tha t  ou r  

lofig range planning sugges ts  the  expendi ture  of a t o t a l  of 1 2  t o  

15 b i l l i o n  d o l l a r s  f o r  space exp lo ra t ion  over  t h e  next t en  yea r s ,  

I said e a r l i e r  t h a t  T: would 3pea.k about the r e l a t i o n s h i p s  be- 

tween NASA and t h e  Department of Defense, I n  doing this, let me try 

t o  c l e a r  up some of the confusion t h a t  e x i s t s  concerning what i s  

f r equen t ly  referred t o  as t h e  "Nat ion 's  Space Program" T h i s  prograIi1 

._ . . . .. . . .  . . . . . .. . _. . - . . . , .  . . . .. . . .- - ..... . . . , .. .. -. . ..~ .. 
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should more p rope r ly  be termed t h e  Na t ion8s  Space Explorat ion Program. 

It i s  a program--in kms of the l a d  governing NASA's ope ra t ions  -- con- 

s i s t i n g  of a l l  a c t i v i t i e s  designed t o  f u r t h e r  the exp lo ra t ion  of space,  

It i s  a program f o r  which NASA i s  d i r e c t l y  respons ib le .  And i t  i s  a 

program which does not  embrace t h e  m i l i t a r y  uses of space, a l though 

t h e  r e s u l t s  of N A S A ' s  e f r o r t s  and f ind ings  w i l l  be f u l l y  available 

to the Department o f  Defense. 

For  the Armed Serv ices ,  space i s  proper ly  not  a progran at a l l ,  

but  just another  p l ace  where m i l i t a r y  f m c t i o n s  can be performed for 

the defense of  the Nation. 3iic :.:.litary u t i l i z a t i o n  of space, and t h e  

r e sea rch  and development e f f o r t  c l i  r ec ted  toward tha t  end, are i n t e g r a l  

par ts  of the  t o t a l  defense program of t h e  United States, M i l i t a r y  

space p r o j e c t s  a:'? undertaken only  to meet m i l i t a r y  requirements, and 

they presumably must compete i n  t h e  m i l i t a r y  budget with a l t e r n a t i v e ,  

and more conventional,  means of accomplishing ';he same m l l i t a r y  ob- 

j e c t i v e s .  For t he  m i l i t a r y ,  the t e s t  nust be: i s  i t ,  a l i  t n i n g s  con- 

s i d e r e d ,  che most prudent way to expend our  resources  t o  achieve t h e  

best  defense o f  t h e  Nation? 

t o  perform any par t  or" i t s  mission i n  space merely because space i s  

there  and because man now, for the first time i n  h i s t o r y ,  f i n d s  L t  

access ib l e .  

The m i l i t a r y  has no o b l i g a t i o n  whatsoever 

NASA, on t h e  o t h e r  hand, has been d i r e c t e d  by law to p lan ,  d i r e c t ,  

and conduct such a c t i v i t i e s  as may be requi red  f o r  t h e  exp lo ra t ion  of 

space. 

Actually,  NASA and the Department of Defense have worked out  

over  the past year a reasonable  d i v i s i o n  of r e s p o n s i b i l i t i e s .  

space p r o j e c t s  for which they have r e s p o n s i b l l i t y  have been undertaken 

The 
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to meet m i l i t a r y  requirements,  On p r o j e c t s  i n  which we have a 

J o i n t  i n t e r e s t ,  we have e x c e l l e n t  interchange. Our people s i t  to-  

g e t h e r  with t h e i r s  on t echn ica l  requirements committees, although 

management a u t h o r i t y  i s  always c l e a r l y  a l l o c a t e d  t o  one o r  the o t h e r  

agency. We are supported i n  the  Mercury Pro jec t  by a very substan- 

t i a l  m i l i t a r y  task fo rce  concerned w i t h  capsule recovery opera t ions ,  

I n  t he  X-15 program, we are j o i n t l y  involved with t h e  A i r  Force and 

the  Navy. I thin!: i; safe t o  say t h a t ,  as reasonable men and under 

the guidance of t h e  ? res ident ,  we have e s t ab l i shed  an e f f e c t i v e  

d i v i s i o n  of e f f o r t  w i t h  s a t i s f a c t o r y  cooperation all around. 

L e t  me now i'inisi-* Ghis d i scuss ion  wi th  a statement of the rea- 

sons I be l i eve  t h i s  progcwn oi' space explora t ion  t o  be a use fu l  and 

necessary a c t i v i t y  of t h e  Federal government. I n  t he  f i r s t  p lacc ,  

t ; iere i s  a convict ion held by most of us t h a t  r e sea rch  i n  space m:ii'L 

turn up g r e a t  amounts of new information that u l t ima te ly  w i l l  be 

usefu l  t o  man. The po in t  i s  o f t e n  made 'Gnat man's progress  t o  dale 

has r e s u l t e d  from h i s  search  f o r  knowledge and the  a p p l i c a t i o n  of 

that knowledge t o  h i s  b e n e f i t  i n  the  e r a d i c a t i o n  of oppressive con- 

d i t i o n s  of labor ,  i n  the a b o l i t i o n  of rou t ine  drudgery and In L-IC 

e l imina t ion  of hunger and disease. It appears probable tnat wcaLhcr 

i 'orecasting, communications, naviga t ion  and geodesy are f i e l d s  thac  

i u i 1 1  b e n e f i t  from t h e  use o f  space as -1;c L 'or  ope ra t iona l  s y s c e r ~ s .  

I n  most of' these cases ,  i t  seems cleai- <;ab 3 1 1 1 ~  w i t h  s a t e l l i t e -basc t l  

systems can real advances be made, and -' e i t  appears 'Ghat, grea'; 

con t r ibu t ions  t o  t h e  economy w i l l  resul'i; ,  

Second, we have manf s known unwil l ingness  t o  leave  uiiconquc 

a-ny new and adventurous f r o n t i e r ,  and thus  t h e r e  i s  an urge tlija~ 

- , i  . . _ _ _ .  .. . . . . .__ . . .  . .  . . ~.. . . . . . . . __ 
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puslies u s  toward nianned space f l i g h t .  To m e ,  success  i n  this p a r t  

of o u r  venture  w i l l -  be p e c u l i a r l y  a p a r t  of t h e  p ioneer ing  t r a d i t i o n  

t h a t  has made t h i s  a n a t i o n  of ind iv idua . l s ,  f r ee  t o  risk their 

i’uture as each may choose. 

Tkird, t h e r e  i s  t h i s  matter of competit ion wi th  the Sovie i  

lJnion. Wliile space r e sea rch  i s  only one of +,he i;iangT areas of scien-  

t i f i c ,  economic and pol- ic ical  r i v a l r y  between o u r  two g r e a t  na:ions, 

i t  i s  t h e  most e x c i t i n g ,  di l”f icu1t  and y lmourous  of a l l ,  For de- 

cades, the  world a t  large has regarded this country -- our ovm 

country -- as pre-eminent i n  most s c i e n t i f i c ,  t echno log ica l  and i n -  

d u s t r i a l  f i e l d s .  They have known us by ou r  works and ,judged iheni 

Good. 

The S o v i e t s  have m,anal;ed t o  convllrice ~ l lany ,  e.i’en i n  %he rela- 

t i v e l y  s o p h i s t i c a t e d  western na t ions ,  and c e r t a i n l y  i n  the  less 

i n d u s t r i a l l y  developed nations, ’chat Russian accompllshtxents .i il space-- 

and t h e y  are cons iderable  -7-  are “,-le :rue measure of s c i e n t i f i c  m d  

t echnologica l  advancement, and thus  the  measure of t h e  s t r e n g t h  of 

a s o c i e t y  and a form of government. 

F ina l ly ,  w e  have the  possibility of t he  discovery of l i f e  on 

tile f a r -o f f  p l a n e t s .  Such a discovei-y c o ~ z l d  very well become the 

crowning ackievement i n  m a n i s  ques t  for knowledge i n  space -- an 

achievexent that, h i s t o r i  c a l l y  speaking, could t ranscend any p resen t  

cons ide ra t ions  of conpe t i t i on  with Russia o r  02  near-future b e n e f i t s  

from sa t e l l i t e s  and space probes. 

Speaking more p r o s a i c a l l y  -- as I wrc’ce these  words I was re-  

minded of‘ a s t o r y  t o l d  about Mark Twain. I n  a d i scuss ion  w i t h  tl-ic 

c i lo t  of a r i v e r  boat a t  t h e  t i m e  i n  o u r  history when steam was 
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beginning t o  rep lace  sa i l ,  Twain answered t h e  p r o t e s t s  of the 

p i l o t  aga ins t  t h e  new fanGled invent ion  by saying t o  him --"when 

its steamboat time, you steam". 

T h i s  i s  the  t ime for space research  and space t ravel ,  It is 

a time of  challenge and chznge. L e t  us  remind ourse lves  of the 

words of Brutus spoken i n  Shakespearcts  " J u l i u s  Caesar" - 
"There i s  a t i d e  i n  t h e  afi'eirs of i,;en 

which, t aken  a t  t h e  f l o o d 2  l e a d s  on to for tune;  

Omitted, a l l  t h e  voyage of t h e i r  l i f e  

Is bound i n  shallows and i n  miser ies .  

On such a f u l l  sea  a r e  V E  now a f l o a t ;  

And we must take the  cur ren t  when it serves 

Or l o s e  our  venture.  f l  

Ladies and gentl.e;m-~ of Worcester, i t  has been a p r i v i l e g e  for 

me t o  be here with yoil and  'GO d i s c u s s  this great adventure i n t o  the  

unknown. Thank you very much. 

N A S A  Release No. 60-123 
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L m O D U C T I O N  

It is a privilege to have been asked t o  speak t o  yuu Way a5mt t3e 

intemt,iona2 programs of the National Amomtics  and Spc@ Aihhistm%fon 

(NASA) . 
space exploration, in both planning and execution, were taker -in concert 

with other nations i n  the b r i m s .  

South America, meeting in Rame in 1954, with their colleagues from nzape 

ernd Asia, who initiated the chain of eveats which have now eatte&eC mwn's 

reach beyond his Lmme8ia.%e ezmIzomeeElt. 

the World C d t t e e  for the In.t;emt:oW Geophysrloal Year (ZGY), 3-t 

was agreed that the technology reqisred t o  phce scfentifie 5at~a"litees 

in orbit was available and that the efforhu shauld be d e .  T%rber3 the 

carperation of govermnents scLen%ii"ic communities ia U - 6 2 ~  -&.wSca 

made it possible t o  es*&blish +Ae fzacklng and. t@leme.t;lgr s"&%ions which 

This is pSrticula;rly so because our cauntzy's f *st steps in 

It was scientfsts *arm bot22 BTorth and 

There in Rome, at  R metill@: sf' 
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were required t o  follow the first U. S.  satell i tes.  

t o  say about these stations later. 

again our thanks t o  CIWT Latin Amrican colleagues for the very valuable 

assistance which has been gtven t o  us i n  this work. 

TIIE: PHIIOSPHY OF COOPERATION 

I will have more 

I should like now only e0 express 

One may w e l l  ask why it is that NASA, while heavily committed t o  a 

diff icul t  and eunbitious program of space research, nevertheless seeks 

t o  engage in cooperative efforts w i t h  other nations. 

suggest at  least  two reasons: 

I Q  first  remarks 

-- Firs t ,  man's first  venkres into space were taken in the context 

of international cooperation in science -- as part of the program of 

the International G@opbysicsl Year. 

minds. 

to  work within the same sort  of framework. 

The IGY operation captivated men's 

It has achieved a dynamism which almost dermands that  we contime 

-- Second, the technology of operations i n  space research virtuaJ.,ly 

requires mbal efforts. 

telemetry efforts which are restricted t o  its own borders. 

Soviet Union has requested the services of tracking stations located in 

your countries, i n  South Africa, and in  Australia i n  ordcrr t o  ewer the 

movenents of its satel l i tes  over the Sauthern Hemisphere. 

have also made bnportan%use of the great radio telescope a t  JodreU. Bank 

N o  country can be satisfied With traoking and 

Even the 

Swiet  scientists 

inEngland. 

But there are other considerations. 

-- We recognize that scientists i n  all cwntries c811 make jmportant 

contributions t o  the theory and practice of space research. 
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-- Ultimatdy, more ambitious efforts t o  push uur knowledge ever 

f'urther into space Will become so costly and cqplex that the burdens 

wiU, be too great for any one nation t o  carry. It w i l l  be desirable 

t o  pool energies and contributions as well as costs. 

0- Above all, perhaps, we know that space is  inherently inter- 

national in  character. 

no one nation s h a d  appropriate to i t se l f  regions or natumd. bodies 

i n  space. 

cold wars and armaments competitions into the vastness of space. 

for m r  part, hope t o  demonstrate by the openness of our program and our 

readiness t o  participate i n  couperatlm projects, that we subscribe i n  

fact as well as in  word to  these principles. 

Each of the considerations which 1 have just mntioned was re- 

It is  aJready a widely acceptod principle that 

There is strong feeling everywhere that we must not exbend 

We, 

viewed by the Congress of the United S t a t e s  when, i n  the Spring of 1958, 

it debated the establishment of a civilian space agency i n  the United 

States. 

e~zs legislators were of every one of these points. 

prising that the Congress wrote into the Act establishing NASA that 

one of i t s  pmposes &auld be "Cooperation by the United Sta%es with 

other nations and groups of nations i n  wwrk done pursumt to this Act 

and i n  the peaceful application of the results thereof..." NASA has 

accepted this objective not as a pims pronouncement but rather as a 

sub stant ive obligation. 

The records of these Hearings show very clearly how conscious 

So, it is not mr- 

In order to provide for aggressive support of international objec- 

tives within NASA in response to the Con@;t-c3ssional mandate, the 



Administrator established the Office of InternatAonal Prolp'ams. It i n  

the function of th i s  office to generab, t o  encourage, t o  coordinate?, 

and to  prov1d.e necessary supP0prt;ing sexvices for, NASA's cooperative 

activit ies.  

follow in cooperative programs. 

about those programs i n  which we am already e w g e d .  

I should l i k e  now to t e l l  you what principles we mean t o  

Then 1 propose t o  tel l  ym something 

We feel  that programs of international cooperation should be 

substantive i n  character, contributing e0mrd t he  technical and 

scientific objectives of space research. This suggests -that the 

pro@;pams themselves should grow out of, o r  be capable of integration 

w i t h ,  NASA's own operating and research progams. 

t o  suggest t o  other nations' scientists what  projects or programs 

W r t  we do not Irish 

they should adopt, or, indeed, that  they should enter into space 

research a t  all. If cooperation is  desired, however, we are eager t o  

discuss the possibilities. 

tion should be given t o  specific, limited projects, for it is too 

In such cases, we believe that'considera- 

early in th i s  new science to chart broad general programs. 

essential criterion should be that the projects have scientific or 

The 

technical validity. 

experiments or  other projects which we ourselves warld wish to ctury 

aut if  they were not t o  be done join*. 

We would hape that proposals wwuld represent 

Generally speaking, we cannot a t  this time consider programs 

which would involve an exchange of  MS. Rather, each nation should 

be able t o  support its own contribution. Huwever,  it is not necessvj  

that contributions be of equal scope and magnihde. Beyond these 
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particulllr points, it goes without saying that the k*ce exchange of 

information, and especially the results of our eqerimernts, shuuld be 

made avaihble to the scientists of all nations. 

the activity in the United Nations mga.rd.ing the peaceful uses of outer 

space. 

giving fuU. support to the International Committee on Space Research 

(COSPAR), one of the permanent offshoots of the World Cormittee for 

To this end we support 

Similrsrly we are, thraugh our National Academy of Sciences, 

IGY 

TYPES OF PROGRAMS 

I should like to tell you now of the types of international 

program which NASA is already conducting, 

distinguish four basic types of international activity in which NASA 

is engaged: 

It is convenient to 

(1) Operational -- This involves the acquisition and/or 
oper8tion of tracking and telemetry stations and searims as necessary 

to meet operating requirements for a global rage. 

(2) Informational -- This category includes the dissemination 
of advance information to fmign scientists so they may prepare to 

ut i l ize  U, S ,  space satellites in independent graund-based eqx?rirw?nts 

of their own. 

ments for the information and benefit of scientists everywhere. 

It also includes the disswinination of results of experi- 

(3) Joint -- This category includes projects, expesim@nts and 

exchanges of mtu&l. interest and advantage batweten U.S. md foreign 

scientists. 
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(4) ~ersonnel Exchanges md mining 0- This refers t o  program 

which provide close working relationships for foreign scientists i n  

NASA laboratories. 

Liltt me describe each of these far  types of progpeuna in  mom 

detail. 

op@rational Programs . NASA's foreign operations indicate how 

widespread our international act ivi t ies  have already becane. 

Coordinated space probe tracking act ivi t ies  a m  conducted or about t o  

be conduoted i n  a total.  of 19 c m t r i e s .  

these now extend t o  Africa, and the Pacific while additional stations 

are i n  prospect i n  the United Kingdom and C&a. 

Based in  m r  own hemisphere, 

The backbone of these tracking act ivi t ies  are the &io and 

optics stations established in  S o u t h  America. 

established by the Smithsonian Astrophyrsiwll Observatory, are 

operated now f o r  NASA under granto ) 

these stations are operated Jointly with tedmieimsc sf these 

cuuntries. 

entered into agreements for the contimed ~ m t i o n  of these statform, 

(The optiml stations, 

In Chile, Equdor and Peru, 

In every case, the govermntas eoaeerned have genemusly 

other Minitmck and ~akemp-mm m r a  ~tamxtss m e  opmt& i n  

S a u a  Africa cund Australia. 

t o  axbend WF network latitudina8ly--are pU&e& 3.n N @ w ' f o d m  and 

England, subject t o  the approval. of the Cwxx3iari a d  Bri-bish gmm- 

menta 

Twp new Mni-bmck sdatEsr~-de9i@;ned 

This basic operating network is mpplemnbd in k b e e  inskames 

by contract or grant arrangements. The hrges5 steerable radio "dish" 

i n  the world, a t  JodreU. Bank i n  England, has e40ntr3butzd invaluable 
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tracking services during the pas t  yea3 under contract w i t h  NASA. 

f o r  tracking and telemetry services, together with necessw U. S. equip- 

ment, have gone to the University of Heidelberg i n  West Germany and to 

the Radio Research Laboratories of the Minis* of Posts and Tcle- 

comnications i n  Japan. 

Grants 

A t  the present time, NASA is engag@d i n  establishing a special 

network of tracking and data acquisition stations abr& i n  connection 

with Project Mreury, the first step i n  the U. S. manned sa te l l i t e  

program, Government-to-Govcmnt negotiations am i n  progress for  

s ibs  in  Australis, Bomda, the Canaries, Canton Island, Mexico, 

Nigeria, and Zanzibar. 

be operated by nationals of the host cauntry. 

will be possible to the extent that qualified personnel become avail- 

able * 

A t  least two of the &rary stations will 

AdrXitisnaJ, participation 

%is special network is required because of the orbital  in- 

clination which the Mercury capsule is  designed t o  take. 

and telemetry stations are mora c1osepY speed fer Ohia program than 

for  any other yet conductedby NASA. 

t imaus monitoring of the physiological reactions and csxldli-biom of 

the Mercury astronaut. 

ear l ies t  possible t i m e  i n  the in%eres%s of the astronaut's safety. 

Tracking 

"hiss w i l l  permit virtually con- 

Necessary decisions may %hen be rade at the 

Finally, as  uur efforts turn. isacseasfrag3-y %ma* deep=. probing 

into the reaches of our planetary sys+&m, w e  w i l l  requlre specialized 

stations with high capabilities for very long r tracking. A 

network of radio telescopes for this pvcrps;& is being established. 



We hope t o  supplemnt installations now within our own borders by 

locating new &-foot steerable "dishes" fo r  the trackin@; of deep space 

probes in  the southern Pacific and in  southern Africa, with the per- 

mission &nd participation of the governments concerned. 

As I b v u  said, 19 cauntries or  pol i t ical  ent i t ies  are involved 

in  these network arrangements. 

tracking range is  truly international i n  character ernd that  a very 

considerable input is provided by technicians and scientists abroad. 

In gadition, the land for  most of the station s i tes  has been made 

It is  clear, then, tht NASA's g l ~ b a l  

amilable without cost. 

Theae far-flung act ivi t ies  of NASA help to broaden scientific 

interest, participation, and contribution i n  the exploration of space. 

It is  NASA's desire t o  encourage f'Urther participation by nationals 

of the countries i n  which tracking sites are located. 

Informational Progrruns .NASA continues the launching announced 

mente and data exchanges which  were inatituted during the International 

Geophysiaal Year. 

brief f l ight  summaries which are f i led w i t h  World D s t a  Center A 

(Rockets and Satell i tes) at  the Nationr%l Academy of Sciences. 

Acacdemty then distributes t h i s  a t e r i a l  W the other Warla Data Centers 

i n  England and the Soviet Union. A t  sixwxAth intawals, the material 

is catalogued for  the infoma%lom sf the sc5entific cmmnity. 

The launching of scslrund- r6ckets is reported in  

The! 

Annauneements of the launching of es te l l i tea  and space probes are 

made routinely within a few hours through S F A ~ ~ ~ 9  a special m r l d  

comnications net established during the IGY, as WU ex in  the press, 
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These 8nnouneements provide scientists w i t h  orbital  characteristics, 

satel l i te  or probe weigEre, types of instrumentation a d  expttzr5mentd 

ObJec"cVeS* 

R e s u l t s  of experiments are published i n  the recognized scientific 

journ&Xs and distributed also wlrcnngh tibe World Data Centers. 

for interim cataloguing and periodic notification of available msukts 

are now under joint  study by NASA and the Rational Acadeqy of 

Techfniques 

Sciences. 

NASA is d s o  participating ex-knsiveiy in  scien5ific symposia, 

in  memy ways tLe life-stream of international scientific exchange. 

Dur-tng 1960, NASA scientists and technicians have attended, 02 rill. 

atteenL! and conC,ribuk to, meetings in  Nice, Tokyo, Helsinki, Ottawa, 

Copenhagen, Madrid, Euenos Aires, and other c i t ies  abroad as 'well 

as here in the United Sta&es. 

of .t%lese symposia is  the United Nations Space Conference. NASA is 

preparing t o  play a cen%ral role  i n  orga&sSng the U. S. con-kibutbn 

e0 this hopefU exchange among pioneers i n  s p c e  f r o m  Blkl 3.-&2i0nsO 

Potentially the most significant 

The m+fiB&lar objectives, &rla s"c;andasds of b + a r n a t i o d  exchange 

of data wm reviewed by COSPAR last month i n  Nice. 

in+,eretst tha5 %his znee3fing resulted in renewing the understandings Tor 

sc5entif'ic exdxmge which had been established during the IGY. 

addition, .t%lesse undeTs"&ings Were enbrged i n  at  leaat ~ W Q  :*spects. 

The Soviet scientists have a m  agreed to provide the ~*b i t a J .  e1e~ril;s 

of the txajectories of their satell iks so that sciest",ts everywhere? 

can ccmp~b tihe appropriate look angles needed t o  lo@a+& "hese 

It is  of sane 

31 

Sa*cRUA.fXS by rad20 OF optical EE€UlS from lQGatiQn 022 eEIZ%le 
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In the past, the Soviets provided this infomation only for  specific 

locations on the @&be. 

nations w i l l  hereafter give advance notice of sa te l l i t e  launchings 

where the orbital inclination, the power m+,pu2, the radio frequency 

t o  be used or  the opportunities for observation are significantly 

different from those i n  past satellites. 

In addition, it has been agreed that launching 

NASA seeks not only t o  aomply with but t o  go beyond the ex- 

changes already agreed on internatioq&Ly. 

meeting, steps were taken to  provide the world scientific community 

with an opportunity t o  participate in  a future U. S. experiment i n  

accOPdfnce with local capabilities and interests. 

i s  Project Echo, the launching of a LOO-foot inflatable, aluminized 

sphere which w i l l  serve as a passive reflector for communications 

experiments and w i l l  also permit studies of atmospheric drag. 

detai ls  of the experjment have been disseminated not only i n  the 

United States but also t o  COSPAR a d  individual scientists abroad 

who may be interested. With this advance iafokmation, foreign 

a@iq@tists may prepare the necessary equipment EEnd arrange for 

such ground-based esrperiments as are feasible. This procedure 

will sem as a pattern for  future advance notiifieatioxa alere 

appropriate -- i n  the interests of brmii pa~~-Xcipa-bi;io;~ maximum 

uti l ization, and, not least, optimum benefits for  all. 

Even before the COSPAR 

The expriment 

me 

In the same way, NASA has notified t h e  ixhrnzxkional scientific 

community that  the telemetry calibrwt;iors fo r  Explores VI1 w i u ,  soon 

be available t o  them t o  use f o r  d i rec t  reciuction of the data provided 

by that satellite. 

. .  . . . .- . . - . __ 
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Joint Projects, Perhaps the most interesting of the possibilities 

for international cooperation is  participation by the scientists of 

two or more countries i n  the design of experiments and in  the 

preparation of payloads for  rockets, satellites, and space probes. 

NASA has already taken a riumber of significant steps in this 

direction, 

was engaged in  preliminary fkhnioal  discussions w i t h  representa- 

tives of the Canadian Defence Research Board on a proposed joint 

project t o  sound the ionosyhm from above. 

provide the antenna and satellite! shell  required. 

w i l l  develop a fixed-freqamcy sander.  Both will be placed i n  orbi t  

by the United States. Tracking installations w i l l  be modified to  

acquire data from both, and a ooordinated ground-based net w i l l  

simultaneously probe the ionosphere frombelow. The Bri t ish have 

expressed interest  in  th i s  phase of the project. 

la teral  experiment is  already i n  preparation and w i l l  be conducted 

soroetime in  1961. 

Within a Very few months of i t s  establishment, NASA 

The Canadians will also 

Meanwhile, NASA 

Thus, 8 m u l t i -  

In &!arch 1959, NASA authorized the National AcadellTy of Sciences' 

delegate to  COSPAR t o  offer, on behalf of the United States, t o  place 

in  orbit  individual experiments or complete satellite payloaas pre- 

pared by scientists of other nations. Because the closest possible 

collaboration is desirable in  such efforts, it was stated that  the 

experimenters were welcome t o  work together w i t h  American terns in  the 

development of their  projects. 

In July, the United Kingdom sent a team to  the U. S. under 

Professor H. I?. S. Y~ssey t o  discuss a Brit ish proposal. within the 
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frazework of ITASA@s offer t o  COSPAR, It bas teKBatively a p e d  that 

Bri t i sh  scientists, over a two-to four-year period, would instrument 

perhaps three satellites for  hunching, probably by means of NASA's 

Scou-k vehicle. 

contribution. 

i n  the first joint sa te l l i t e  were agreed upon last month. They w i l l  

involve studies of solar radiation, electron density and temperature, 

and cosmic radiation. 

on-board experiments themelves as w e l l  as between these and ground- 

based or air-space experiments. Pn exchange of notes a t  the govern- 

mental level w i l l  formalize t h i s  arrangement. The proposed e q e r i -  

roents were communicated t o  COSPAR i n  January and have been endorsed 

by that  Committee. 

The U. S. offer t o  COSPm i n  b r c h  1959, was followed up during 

Each nation assumes responsibility for i ts  otm 

Specific proposals for  four experiments t o  be flown 

These w i l l  permit unique correlations of the 

September and October 1959 by discussions abroad w i t h  scientists of 

a number of European countries. 

by Dr. Ifugh Dryden, the Deputy Administrator of NASA, In company w i t h  

D r .  EIomer Newell, the Depty Director of the Office of Space Fl ight  

Prograrrs, and myself. The discussions were directed tomrd those 

countries which were known t o  have established, or to be considering 

establishment of, national space centers or  comrmittees. We mnted t o  

learn something of the development of space interests abroad and t o  

offer, without any suggestion of interference, t o  discuss cooperative 

program if ,  and when, the space interests i n  each cmnt.ry became 

organized and endorsed by t h e i r  governments or m j o r  scientific 

institutions. 

These discussions were undertaken 

\<e described (1) the organization of space activity 

L 
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i n  the United States; (2) NASA's special interest  i n  international 

cooperation in  accordance w i t h  the National Aeronautics and Space 

Act of 1958; ( 3 )  the  progress already made i n  programs of aooperation; 

and (4) the kind of cooperation we thought desirable. 

that cooperative programs might ultimately be %ormnzh.tiede a t  %he 

diplomatic level, i f  required by reason of magnitude or  content, 

but that in all cases technical discussioas 011. an. infor;oal basis 

shuuld precede governmental agreement. 

is necessary t o  ensure t h a t  cooperative programs are technical i n  

character and that any coxnitments a x  acceptable t o  w r  operating 

people. 

nature of any agreed scientific programs, SQ w e  m i g h t  benefit from 

the interest, constructive camment, and auspices of the international 

scientific community. 

Ve Fslrwd also 

wite frankly we feel  this 

Finally, it was proposed that COSPAR be informed of the 

The organization of space interests is almost everywhere i n  

early stages. Nevertheless, i n  addition to  the Ufiihd Kingdom and 

Canada, Australia, Belgium, France, Jaw,  Italy, and Sweden are known 

t o  have established national space committees. 

course, has had 8 space commission in existence for some years.) 

While definitive programs have not yet been annmnccd, and informal 

discussions suggest that relatively limi-ked programs a m  i n  view, 

there Bppears t o  be 81 strong interest i n  empratim? progms in 

the European and Pacific nations. In fact, QP- coopration w i l l  

make possible programs extending beyond relatively limited saunding 

rocket projects. 

financial requfrements involved i n  more mibitims efforts. 

(The U. S. S. R., of 

This is  due, i n  large part, t o  t3e very substantial 
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Jh aqy event, it is becoming increafiingly evident a t  the NhTR 

offer to COSAR 1ms generated considerable discumion abroad, with the 

~ ~ s ~ x 2 . 5  *La$ i nk res t  i n  cooperative programs has been @-reased formally 

or i n f b m  on b e - W  of scientists in Argentina, AuatraliiP, Belgium, 

and West Germany. The in-st, has been both f c W  and informa3, and 

m g e s  from requerrt;s'fMr scunding rochts or the exchange of scientific 

pc?rsomel to full-scale preparation of instmnented satellitss. 

For exaJlrple, the Australians have prcpsed that they prepare 

+instmme!ntation t o  study very low freqluency emissions above the iono- 

sphere ixr the regions of the l ines of magnetic force, !I!he instrumenta- 

t ion wwld be launched i n  sockets or satelli-s by the United Sta tes ,  

There is i n  prospect also a "mlti-lateral" rocket soundin@; program. 

The U. S. hopes to purchase Bri t i sh  Skylark rockets for which  the 

A u s t r a l i a n  launching range a t  Woomra is  f i t t ed  and t o  instnunent them 

fox- the necbssm~v experimrits, the rockets themselves t o  be hunched 

by "&e h u W i a . n s .  

imitxtd apecivic proposals where these hvt? not been provided. 

considers, -!Acrefore, ehat a very wide range of coopercltive! act ivi t ies  

NASA has expressed interest in every case and has 

NASA 

is izi  pwapoct and it is the Administration's intention to  enc-w 

these most ene,"geticaUy. 

NASA hrts rmt confined its Interests i n  cooperation i n  space 

research to khe West. The possibiliCies of cooperation w i t h  the U.S.S.R. 

ham been explored as opportunity presented. An extensive discussion 

of prsllmhm3y riaturn was conducted -m mid-Novombar with the Chalrmetn 

of %he Swiot  Conmission for Inter-Planetary Trsvel, Professor Sedov, 
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and mother mernber of the Canrmission, Academician B1agQn-a-vw, during 

the v i s i t  of tAe U.S.S.R. delegation to  the American Rocket Society 

Meting here i n  Washington. 

w i l 2 L - e ~ ~  to consider some form of cooperation i n  space activity 

but statxd their belief that such QBaperation wwuld have t o  proceed 

"step-by-step". The only step which they were a t  that time wining 

t o  discuss T ~ S  %he Space Conference under U, N, auspices which hiad 

been proposed by their  xpreseatative i n  the United Nations. More 

rece~itly, Cie NASA Admialstrator, Dr. T, K e i t h  Glenma, in an &dress 

before the Tnsti tuk of World Affairs i n  Pasadena on December 7, 1959, 

offered the servfc~s of the Project Mercury tracking network t o  the 

Soviet Union when, as, and i f  it should conduct a man-lr,-space program. 

Dr. Glenam *&en stated that data cuuld be acquired and tmsmi t -kd  

i n  i t s  raw state t o  t h e  Academy of Sciences i n  Moscow. 

NASA's readlne.;~ t o  ut i l ize  Soviet e q u i p n t  should special mcording 

or data readout be mzpired. The offer was promptly transmitted 

though the Natiorial Academy of Sciences t o  the Soviet Acadexqy of 

Sciences. 

con",e exploza",on of possibil i t ies for coopemtion With the Soviet 

Union i n  prsjec-ls of mtaa4 kxberest as occasion permits. 

The Soviet scientists then expressed 

He stat& also 

While no zesponse has yet been received, NASA plans ts 

Pemomel EkcLanges and Training. In order t o  provide an oppos- 

aZni ty  for foreign scier t is ts  t o  develop their interests and capabilities 

for space resemc5, NASA has established postdoctoral and senior resident 

research assucitateskips, a&&Ls-!!red by the National Academy of Sciences. 

Tkrese associateships provide stipends beginning at  $8,000 per year. 

While not iritendell prww for foreign nationals, thus far five 



NASA's preferred mthd of operatian i n  connection with joint; 

projects, as we33 as specific praposds 'by foreign space cmmil;'F,m~, 

w i l L  aperate t o  increase the number of foreign scientists; wmkJ- 

i n  U. S b  8pca laboratories. Of course, considsm,blons of operating 

efficiency in the building of OUT awn tea;mt3 requires that dismtiora 

he used in acconrmodrztine; training &ad feU.owship persomu& 

NASA does not have finds, outside of the assaciataship program, t o  

make available for the travel and mbsistence of scientists, 

hommr, their m governments or mient.lfic institutions provide swh 

funds, NASA wtll make every effort t o  provide the laboratory support 

ttnd guidance posoible. 

A t  prvrsent 

Where, 

SUMMFlRY 

UMA' B opera t iow recpirements wd statutory obLigations invoPTrs 

it 2n a 

already generatirag wide internst and pramise to increase participation 

'by foreign scientists i n  the investigation of Earth's spatial. ezlarima- 

ment and the regions beyond. 

exchange practices of the IGY. Beyond t h i s  it has tdmn a rumbar of 

positive steps t o  demlag concrete pmgmmofintgrmatio& coopmt%~~a, 

Thme steps have m e t  w i t h  gratifying response and a pxogmm of s-XU. 

m-qp of international act ivi t ies  md program. These are 

NASA continues to  w . ~ m r t  the coWructive 

uncertain yet clearly significant mgnitude appears assured, The 

program includes data and information excharige, aperrttioaal aef3iscu%nccf, 

._ - . __ . . .._. I - . . .. . . . . - .. . . _ _  . . . . . -. __I ." - . . . . . . . . . .. . -- . .. ... ... 
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ground-based participation, technical training, and finally joint 

projects in space explomtion. Elemnts of the program are already 

in being. The remainder is raptdly taking shape, though the fruits 

of any efforts in t h i s  most demanding of disciplines will be realized 

only after long and difficult application. 

We hope very m c h  th&t our lijttin4.trerica.n colleagues will 

consider useful projects of joint interest to expnd  mr existing 

collaboration in space research. 

X A S A  &lease NG,  60-124 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

WAUIIWOTON 25, O.C. 

Statement of T. Keith Glennan 
Administrator 

before  the 
NASA Authorizat ion Sub-committee of the 

Senate  Committee on Aeronautical  and Space Sciences 
Rela t ing  t o  the Transr'er of the 

ABMA Development Operations Div is ion  t o  PIASA 

I welcome this opporbunity t o  d i scuss  br ie f ly  the  Preslderr t ' s  

p lan ,  t r ansmi t t ed  January 14 t o  tlie Congress, r e l a t i n g  t o  t ne  

t r a n s f e r  t o  the  National Aeronautics and Space Administratio:i of 

the Development Operations Div is ion  of the Army B a l l i s t i c  MLssile 

Agency (ABMA) a t  Huntsv i l le ,  Alabama, and c e r t a i n  o t n e r  Department 

of Defense func t ions .  

Authority f o r  t h e  P res iden t ' s  a c t i o n  is contained i n  

Sec t ion  302 of the National Aeronautics and Space Act of 195.1. 

Paragraph (c )  of t h a t  s e c t i o n  provides ,  however, that :  "Al'tt,r 

December 31, 1958, no t m n s f e r  shall be made under this section 

u n t i l  (1) a f u l l  and complete r e p o r t  concerning the na tu re  and 

e f f e c t  of such proposed t r a n s f e r  has been t r ansmi t t ed  by the 

Pres ident  t o  t h e  Congress, and (2) the Iirst pe r iod  of 60 calendar 

days of r e g u l a r  s e s s i o n  of t h e  Congress has expired without tLe 

adoption by the  Congress of a concurrent  r e s o l u t i o n  stating C h a t  

I t  t he  Congress does not  f avor  such t r a n s f e r .  

Respecting the t r a n s f e r  of t h e  Huntsv i l le  group from t he  

Army t o  NASA, unless the Congress by concurrent  r e s o l u t i o n  

adopted by March 14 o r  thereabouts ,  says that i t  opposes t he  

transfer, it w i l l  take place. 

r , . . . . . - I ... .. . . ~ , . . . _. ._ . , , I _. . . . .  - . 
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It i s  my f u r t h e r  understanding t h a t  t he  prime reason under- 

lying t he  proposal contained i n  HJ .  Resolut ion 567, t i t l e d  "TO 

e f f e c t  immediately the Transfer  of t h e  Development Operations 

Divis ion of t h e  ABMA t o  t he  NASA," was t o  provide f o r  the means 

whereby the Congress would be taking a f f i rma t ive  ac t ion ,  r a t n e r  

than merely pas s ive  ac t ion ,  i n  t h i s  t r a n s f e r  matter, 

Hardly less important i s  the  boost i n  morale of t h e  highly 

t r a i n e d  Huntsv i l le  personnel  t n a t  w i l l  r e s u l t  from such ac t ion .  

These able people have, understandably,  been unce r t a in  about t he  

f u t u r e .  Passage of the  J o i n t  Resolut ion w i l l  c l e a r  the a i r .  

The fol lowing comments a r e  i n  support  of botn the t r a n s f e r  

p l a n  i t s e l f  and the above-mentioned J o i n t  Resolution. 

The Space Act e s t ab l i shed  NASA as a c i v i l i a n  agency t o  p l an  

and conduct space exp lo ra t ion  f o r  peacefu l  purposes, r e se rv ing  

t o  the Department of Defense i n  an "except" c lause . .  . " a c t i v i t i e s  

p e c u l i a r  t o ,  o r  pr imari ly  a s soc ia t ed  w i t h  the  development of 

weapons systems, m i l i t a r y  opera t ions ,  o r  t he  defense of t he  

United S t a t e s . "  

on the one hand, s o l e  r e s p o n s i b i l i t y  f o r  developing and carr:iing 

ou t  the na t iona l  space exp lo ra t ion  program, i n  a l l  i t s  aspec t s .  

On the  o t h e r  hand, t he  Defense Department cont inues t o  be 

r e spons ib l e  f o r  defending the  United States i n  every medium o r  

environment b e s t  s u i t e d  f o r  that  defense--on land,  on and beneath 

the oceans, i n  t h e  air... and now i n  space. But, as v i t a l  as 

this kind of a c t i v i t y  i n  space by the Armed Serv ices  certainl; .  

L S ,  it should not  be mistakenly considered as p a r t  of t h e  na t iona l  

The i n t e n t  of the  law has been t o  g ive  S A S A ,  

- . . , . .. - . - .. . .." . .._. -. .. - .  .. . _. , . . . _. . __. . .- . . . ". I .... , 
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space exploration program. This latter-space exploration---is 

NASA's responsibility as a matter of law. 

As we look to the future, N A S A R s  responsiblities will call, 

most certainly, f o r  very powerful launch vehicles. At present, 

there is no clear military requirement f o r  rocket boosters of 

the 1. to 1.5 million pound class, These considerations led t o  

the decision of the Presidelit, in October 1959, t o  give to NASA 

full responsibility f o r  the development of high thrust rockets 

and the launch vehicle systems that would use these rockets, 

This decision, concurred in by the Secretary of Defense, meant 

that the responsibility f o r  Saturn was moved to NASA, first 

through our taking over technical direction of this space launch 

vehicle system, and now, through the President's plan to transfer 

the von Brawn team at Huntsville, 

Parenthetically, I should note that needs may well develop 

in the future f o r  the use of large launch vehicles of the Saturn 

class,  or even larger, for defense purposes, To prepare f ~ r  such 

a possibility, the President has instructed NASA t o  be fully 

responsive to specific Defense requesks in this area. And, of 

course, Defense and NASA will continue with a coordinated program 

for development of space vehicles wh%i@h w e  current IMM and ICBM 

rocket engines and growth versions of those missile systems. 

Many times, I have noted that there are three ingredients 

essential to MASAss accomplishment of its responsibilities 2s 

stated in the Space Act: - (1) A program designed t o  achieve the 

end objective of manned flight into space whenever and wherever 

. .. I .. . . _ _  ... , . .. . . .. . .. _. -. .. 
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des i r ed ;  (2) an organiza t ion  of men and women of s p e c i a l i z e d  

t a l en t  who are h ighly  motivated and dedica ted  t o  the concept 

of exp lo ra t ion  i n t o  t h e  unlaown, and (3 )  t h e  funds necessary 

t o  the urgent  prosecut ion of t h e  program. It is  t h e  second 

of  t hese  three ing red ien t s . . . t he  organiza t ion  of s p e c i a l i z e d  

t a l e n t s . . . t h a t  we are  consider ing here  today. 

We at  NASA were given a huge head start i n  t h i s  bus iness  

of organizing t h e  team t o  do t h e  space job assigned us  by t h e  

i n h e r i t a n c e  of nea r ly  8,000 s c i e n t i s t s ,  engineers ,  and support-  

ing personnel  from t h e  National Advisory Committee f o r  Aeronautics. 

Thus, we were provided wi th  first r a t e  r e sea rch  f a c i l i t i e s  being 

used t o  c a r r y  out  s i g n i f i c a n t  r e sea rch  programs on a broad f r o n t  

i n  both aeronaut ics  and space. More important,  we acquired 

experienced and t a l e n t e d  people who be l i eve ,  very e a r n e s t l y ,  i n  

wiiiat we a r e  t r y i n g  t o  do, and who f e e l  t h e  urgency w i t h  whicn w e  

must do our work. 

There were, however, research ,  development and ope ra t iona l  

areas i n  which t h e  o l d  NACA tean, was not working and i n  which 

iLTASA had t o  become deeply involved t o  accomplish i t s  t o t a l  mission. 

These included e l e c t r o n i c s ,  guidance, launch veh ic l e  systems, e t c .  

There were two ways we could proceed. One would have been 

LO star t  from s c r a t c h ,  s e l e c t i n g  s i t e s ,  bu i ld ing  and equipping 

new f a c i l i t i e s ,  and then undertaking t h e  p a i n f u l  process  of staf2- 

ing  the new Laborator ies .  This course would have been very 

expensive; it would have meant r a i d i n g  t h e  personnel of o t h e r  

o rgan iza t ions ;  most s e r iousP j ,  i t  would have meant long de lays  

i n  g e t t i n g  ahead w i t h  our  ;ob. 
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The o t h e r  avenue--the one w e  chose--was t o  i n t e g r a t e  i n t o  

a s i n g l e  ha rd -h i t t i ng  organizat ion,  t he  f a c i l i t i e s  we already 

I ~ a d  with o the r s  doing outs tanding work i n  the  areas where we 

needed competence. I n  t h i s  manner, we secured t h e  t a l e n t s  of 

the Jet  Propulsion Laboratory a t  Pasadena, Calif . ,  which is 

operated by the  Ca l i fo rn ia  I n s t i t u t e  of Technology. 

we gained t h e  high o rde r  of competence represented by t h e  300 

or so people who had been working on the  Vanguard and other 

p r o j e c t s  under Navy d i r e c t i o n ,  

S imi l a r ly ,  

B u t  w e  continued t o  need a h ighly  imaginative and competent 

engineering and design group, capable of serv ing  as an i n t e g r a l  

par t  of the NASA organiza t ion  i n  the  planning and executing of 

both s h o r t  and long-range programs i n  t h e  development of launch 

veh ic l e  systems. We wanted such a group a l s o  t o  monitor c o n t r a c t s  

with o t h e r  governmental agencies and w i t h  indus t ry ,  and t o  provide 

necessary ground t e s t i n g  and assembly c a p a b i l i t y . .  ,and f i n a l l y ,  

to superrrise space vehic le  launching operat ions f o r  NASA. 

'Lac requirements we sought t o  sa t i s fy  a r e  possessed by the 

von Braun group a t  Huntsvi l le .  

With t h e  t r a n s f e r  t o  NASA of' r e s p o n s i b i l i t y  f o r  development 

of t he  l a rge - th rus t  launch veh ic l e  systems ... including Sa turn  + 

which von Braun's group i s  working on.. .and with t h e  completion 

of work on c e r t a i n  m i l i t a r y  p r o j e c t s ,  Defense and A r m y  agreed 

last October on the d e s i r a b i l i t y  of the t r a n s f e r  t o  NASA of t h i s  

kroup and the f a c i l i t i e s  it i s  using. 

The t r a n s f e r  w i l l  be accomplished without i n t e r r u p t i o n  of 

. , . .. ... - . . .... - . ... . . . .. - -. -- . . . . . . - . . . .- .. . .- . .  . . .__...-.I - . 



. -  
- 6 -  

the vital work on Saturn now in progress. 

the detail arrangements are being worked out between Army and 

NASA in a spirit of complete harmony and cooperation. 

the technical direction of the Saturn program was assigned to 

NASA, the project has been given the highest national priority, 

the upper stage configuration has been agreed upon, work is 

being accelerated with increased overtime wherever needed, and 

a substantially larger budget f o r  FY 1961 has been requested by 
the President. 

As a matter of fact, 

Since 

A t  the end of the present fiscal ye =...again assuming Con- 

gressional approval for this transfer, the National Aeronautics 

and Space Administration will have organized into one government 

agency what I am confident will stand as an outstanding collection 

of scientific, technical and supporting personnel. With the 

continued support of the Administration and the Congress, NASA 

will carry out ...p urposefully, vigorously and with a sense of 

dedication, the space exploration program of the United States. 

With confidence we will meet any competitive challenge in 

the area of space that this Nation faces today, o r  that I it may 

face in the future. 

NO. 60-127 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

WASHINGTON 25, D. C. 

NASA RELEASE NO. 60-132 
Dudley 2-6325 

NASA-JAPANESE SCIENTISTS HOLD PRELIMINARY DISCUSSIONS 
FOR COOPERATIVE SPACE RESEARCH EXPERIMENTS 

The National Aeronautics and Space Administration today announced 

that informal preliminary technical discussions have been held with 

scientists of Japan to explore the possibilities for cooperative 

experiments in space research. 

Dr H. Itokawa, Professor at the University of Tokyo Institute 

of Industrial Science, Dr. Y. Aono, Vice Director, Radio Research 

Laboratories, Ministry of Posts and Telecommunications, and Dr. T. 

Inoue, Research Officer of the Planning Bureau, Science and Technics 

Agency, spent the past week here at the invitation of the National 

Aeronautics and Space Administration. The invitation followed an 

expression of interest on the part of Japan in participation with 

the United States in cooperative scientific space programs, an 

interest welcomed and reciprocated by the United States. 

During their visit the Japanese scientists met with repre- 

sentatives of the Goddard Space Flight Center and toured the 

Langley Research Center and Wallops Station, Va. Among the 

representatives of NASA Headquarters with whom the Japanese met 

were Dr. Hugh L. Dryden, Deputy Administrator of NASA; Dr. Abe 

Silverstein, Director, Office of Space Flight Programs; Dr. Homer 

E. Newell, Deputy Director, Office of Space Flight Programs; and 

Mr. Arnold W. Frutkin, Director, Office of International Programs. 

. . . .  . -. . ....... -- ...... . . . . . .  . . . . . .  ..-.I . . .  I - 
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Further meetings with the Japanese are anticipated after 

D r s .  Itokawa, Aono, and Inoue return t o  Japan for consultation with 

other Japanese scientists and governmental authorities. 

This meeting of NASA and the Japanese scientists is a result 

of an offer NASA made to all world scientists in 1959 at a meeting 

of the International Committee on Space Research (COSPAR). 

part of its program of international cooperation in space science, 

NASA offered to conduct with other nations, space research ex- 

periments which would be of mutual interest. 

A s  

- END - 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

WASHINGTON 25, 0. C. 

Release No. 60-130 
Du. 2-7807 

For Release: 
Monday AM's 
February 22, 1960 

DECEMBER CONTRACTS 

During December, 1959 the National Aeronautics and Space 

Administration wrote contracts or transferred funds to other contract- 

supporting government agencies for the following projects: 

Rensselaer Polytechnic Institute (Rensselaer, New York) -- 
$46,000 -- Investigate plasma properties of a variety of gases over 
B wide range of pressures, electron energies and degrees of 

ionization by microwave techniques, 

Colorado Seminary (University of Denver, Colo,) -- 
$llg,OOO -- Investigate ionization phenomena in hydrogen, nitrogen and 
oxygen, using high velocity molecular beams, 

Office of Naval Research (Navy) -- $110,000 -- NASA funding 
f o r  a Joint project involving ONR, National Science Foundation and 

NASA to provide a balloon-borne observatory. A television cameri! 

would be mounted on a telescope to look at stars from an alti'cudc, of 

about 20 miles. Princeton University is providing project management 

support 

Air Research and Development Command (Air Force) -- $19 
million -- Initial NASA funding on a $43 million contract with 

C0nvai.r Astronautlcs for airframe, stage integration and upper 

stage tanks of Centaur. ARDC is supplying technical support. 

.. . . . .. , ... .... - . .- - . ". . - . . ~  . . . .  . , . . . . .- .. .. . . 
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Strickland Bros. (Portsmouth, Va.) -- $92,000 -- Construct 
terminal facility for Back River substation a t  NASA's Langley Re- 

search Center, Hampton, Va. 

Hzjoca Corp. (Williarnsport, Pa.) -- $78,000 -- New gate 
2nd isolation valves for 9 by 6-foot  wind tunnel at Langley. 

Minstein Construction Co. (Albertson, N. Y.) -- $120,000 -- 
T-:o mesomry buildings, one to serve as cable terminal and the other 

to house radio communications equipment and rocket destruct controls 

at NASA's Wallops Station, Va. 

Carpenter Contruction Co., Inc. (Norfolk, Va.) -- $31.O,OGG -- 
Construct mainland terminal buildir,g and a mainland telemetry re- 

3:eIving building at Wallops. 

Sarron, Rickard 8c PIcCone Co. (Sar, Francisco) -- $25,0CO -- 
Machinery for machining metals by electro-disk charge method at ~ V A S A ' S  

Ames Research Center, San Francisco, Calif. 

Research, Inc. (Hopkins, Minn.) -- $3l,OOO -- Infrared 
heat lyig 2quipment f o r  3.5-foot hypersonic .?rind tunnel f o r  model test,- 

i n g  at high temperatures f o r  Ames. 

Lwnm Corp. (Toledo, Ohio) -- $L1,000 -- Install. propellanf4 
pipri.r?g systems f o r  propulsion test chambers at NASA's Levis Research 

Center, Cleveland, Oh-io. 

Jarrell-Ash Co . (Newtonville, Mass .) -- $33,500 -- 
Spectrograph to be used to find impurities in metals in hasic materials 

research at Lewis. 

Ampex Corp. (Birmingham, Mich.) -- $47,500 -- Magnetic 
'cape recording system to be used in virtually all o f  'Lewis' reseayck 

Cacilities. 

, -. . ... - . .. . . - -. ... . . . - . . - . . .' .. . . -. . I . . 
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Harrisburg Steel Co. (Harrisburg, Pa,) -- $117,000 -- Gas 
transport tanks for Lewis. 

0. G. Kelley Co. (Boston, Mass.) -- $40,000 -- Fabricate 
and assemble various reactor components f o r  NASA's Plumbrook Nuclear 

Reactor Facility near Sandusky, Ohio. 

Bowshot, Cooper & O'Donnell Engineers (Cleveland) -- 
$'j'O,OOO -- Engineering design and drafting servies for rocket systems 
research facility at Lewis. 

Leib-Jackson, Inc. ( Columbus, Ohio) -- $66,000 -- In- 
stallation of piping, controls and structural iron f o r  Plumbrook 

facilities. 

Didion Bros. (Sandusky, Ohio) -- $29,000 -- Restoration of 
a building which is to become the Plumbrook administration building. 

Electronic Associates, Inc. (Long Branch, N. J.) -- 
$252,000 -- Analog computer system to be used in data reduction work 
in the X-15 research plane program at NASA's Flight Research Center, 

Edwards, Calif . 
White Diesel Engineering Division (Springfield, Ohio) -- 

$120,000 -- Two large diesel generator sets for central power plant 
at NASA's Goddard Space Flight Center, Greenbelt, Md. 

Panoramic Radio Products, Inc. (Mount Vernon, N. Y.) -- 
$42,000 -- Indicators, calibrators, and analysis. 
equipment required to speed the evaluation of early Redstone-boosted 

Mercury Capsule launches. 

.- -. . .. . .. .. ... -. - . . _. . . .. , . . . .. .. . . .. , .  . - . . -. - . . . . . . . . . _. 



- 4 -  

Tenney Engineering, Inc. (Union, N. J.) -- $80,000 -- 
One simulated altitude test facility at Atlantic Missile Range to 

test barometric switches, environmental and life support systems 

of the Mercury capsule prior to launch. 

McDonnell Aircraft Corp, ( S t  Louis, Mo.) -- $33.6 million -- 
Funding to cover contract changes in Mercury capsule design and lay- 

o u t ,  additional capsules and support equipment. 

Naval Weapons Plant (Washington, D. C.) -- $60,000 -- 
Engineering design and drafting services for various projects a t  

Goddard. 

END 

.~ . . . .... . .- . ." . . . . .. . . . ... -. - . . ....... . . .. -. . . . . .. -. . -.. -. ._ -. . , . . . . . .__._ .- 



starmemt by 

Dr. T. Keith Glennan, Administrator 

National Aeronautics and Spaea Administration 

before the 

Senate Camittee ow Appropriations 

February 23, 1968 

Mr. Chainman and members of the Committee: 

I appreciate having this opportunity to present to you NASA's 

request €or a suppPmental appropriation for Fiscal Year 1960 in the 

amount of $23,000,000. You will recall that the Fiscal Year 1960 

appropriation was approved late last summer in the amount of $500,575,000. 

With me today B K ~  members of our senior staff who can answer, in 

any detail you may desire, 

make of these fundso 

which makes necessary this areqaest, 

questions on the need for and use we will 

My purpose will be to sketch briefly the situation 

I would assure yoen that NASA has made a diligent effort to live 

within the budgetary limitatioms approved by the first session of the 

86th Congress. It must be elear to you, however, that space exploration 

involves a highly dynamic, rapidly changing and vary expensive technology 

which is in its very early and pisneerping stages of development. 

Powerful e ~ t e r ~ s l  forces arc pressi~g this, lnatdcra in c.ampetitdon 

for high stakes in many fields of scientific, teehnological, economic 
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and po l i t i ca l  ac t iv i ty ,  O f  these,  space explora t ion  and research is  

the  most novel, the  most v i s i b l e  and the  one i n  which the apparent lead 

of the  Sovie t  Union lends i t s e l f  most r ead i ly  t o  impressive and e f f e c t i v e  

propaganda techniques. Our answer has been t o  develop our  own w e l l -  

planned, sens ib ly  balanced program of research and development and t o  

prosecute  t h a t  program with a sense of very r e a l  urgency. This 

supplemental reques t  i s  presented as a r e s u l t  of ou r  a t tempts  urgent ly  

to  meet the  needs of t h a t  program i n  two areas. 

Of the  $23,000,000 requested,  $19,000,000 i s  needed f o r  P ro jec t  

Mercury and $4,000,000 f o r  modif icat ions to  a launch pad a t  Cape Canaveral 

t o  accomrnodate advanced types of launch veh ic l e s  t o  become ava i l ab le  t o  

us la te  i n  the  cur ren t  calendar  year.  You w i l l  recall t h a t  P ro jec t  Mercury 

i s  t h i s  Nation's f i r s t  attempt t o  launch a man i n t p  an o r b i t  about the  

e a r t h  and t o  recover him safe ly .  It  is  my b e l i e f ,  based on d iscuss ions  

with responsible  members of our  s t a f f ,  t h a t  i n a b i l i t y  t o  fund necessary 

modif icat ions during F i s c a l  Year 1960 w i l l  r e s u l t  i n  a s e r ious  slowdown 

of t h i s  p r o j e c t  which has had the  Nation's h ighes t  p r i o r i t y  -- a DX r a t i n g  

-- s ince  A p r i l  1959. I t  would be no exaggeration t o  say t h a t  t he  

immediate focus of the  United S t a t e s  space program is upon t h i s  pro jec t .  

The supplemental request  breaks down as follows: 

...$ 12,200,000 under Research and Development f o r  P ro jec t  

Mercury. 

...$ 10,800,000 under Construction and Equipment, of whicq 

$6,800,000 is f o r  t he  Mercury t racking  and da ta -co l l ec t ion  network, and 

$4,000,000 is  f o r  the  launch pad modif icat ions.  

NASA's Fiscal Year 1960 budget provides a t o t a l  of $74,962,000 f o r  

P ro jec t  Mercury. During calendar  year  1960, the  major p a r t  of t he  Mercury 

. .~ .._ .. -. . ... . _. I_ .- . _. .__ . , . .. - .  . .___.I__. 
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pre-flight and flight development program will be completed; component 

qualification and astronaut training flights will have been initiated. 

During calendar year 1961, the Mercury qualification programs 

will be completed and the tracking network will become operational. 

If we do not experience delays or major developmental setbacks, it is 

our aim to place a man in orbit during calendar year 1961. 

If NASA is to meet its Mercury deadlines, we must have an 

additional $12,200,000 in Research and Development to cover improvements 

in the Mercury capsule's design, construction, and instrumentation. The 

need for these modifications has arisen as the result of NASA's rigorous 

developmental tests and continuing analysis of safety requirements. One 

of my associates will be happy to give you more detailed information on 

the nature of the changes that have been found necessary to insure the 

integrity of this project. 

nature are bound to arise in such top priority, compressed-schedule 

projects wherein research, development, design and fabrication must go 

forward simultaneously. The same situation holds, to some extent, for 

the tracking and data-collection network item. 

Let me say simply that modifications of this 

The most recent review of Mercury network construction progress 

revealed the need for additional funds if the network is to become 

operational on schedule. 

following: 

The $6,800,000 request will provide the 

... Supplemental instrumentation and facilities at the 16 Mercury 
stations, including the Mercury control center at the Atlantic Missile 

Range. 

... Facilities at the U.S. Navy's Pacific Missile Range, Point 

Arguello, California, and its Kauai Island installation in Hawaii. 

. , . . - . .. ..II. - . . , . . . .. . - . _.. L 



These two installations will become part of the 16-station network 

in place of two Air Force installations which, it now appears, must 

be kept free for the Defense Department's Discoverer program. 

Finally, the launching gad which will undergo modification at 

Cape Canaveral is Pad 12, now being used by the Air Force for Atlas 

firings, To aecsmmodate the Atlas-Agena B, which is scheduled for 

initial launchings in late spring or early summer of 1961, considerable 

ground support equipment must be provided. 

umbilical tower tall enough to service the extended rocket vehicle, 

and a repositioning of the working platform to suit the Agena B's 

particular needs. 

Also needed are a new 

The Atlas-Agena B and the  Atlas-baaed Centaur are vital to the 

Nation's space program in the coming years. 

example, will be capable of launching a spacecraft of several thousand 

pounds on a 300-mile orbit or a spacecraft of several hundred pounds 

on a lunar trajectory. 

The Atlas-Agena B, for 

Members of your esmittce are aware, I am sure, that the House 

Subcommittee on Deficiencies has considered this matter and has reported 

favorably to the House on the entire mount of the request for this 

Fiscal Year 1960 supplemental appropriations. 

Now, I would like to call to your attention and explain briefly 

the necessity for increasing by 258, NASA's Fiscal Year 1960 personnel 

ceiling of 9,836. We have determined that a need exists to recruit and 

assign promptly to the NASA Huntsville, Alabama facility an initial 

complement of 100 employees to accomplish the planning necessary to 

assure administrative support for the operation when it is finally 

transferred on 1 July 1960. In addition, our studies indicate an 
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immediate need f o r  150 add i t iona l  persons f o r  our  headquarters s t a f f  i n  

Washington, D. C. p- an add i t ion  t h a t  would br ing our  headquarters 

s t r e n g t h  t o  683 which i s  the  number we have e s t ab l i shed  as the  Fiscal 

Year 1961 yea r  end complement. 

advanced recrui tment  f o r  these  p a r t i c u l a r  pos i t i ons  f o r  reasons which 

I w i l l  d i scuss  later. These increases  i n  s t a f f  can be c a r r i e d  ou t  

within the  Fiscal Year 1960 S a l a r i e s  and Expenses Appropriation of 

$91,400,000, thanks t o  c e r t a i n  f l e x i b i l i t y  wi th in  t h a t  i t e m  of our  

1960 appropriat ion,  

The proposed increase  amounts t o  an 

The Specia l  Subcommittee on Deficiencies  of the  Committee on 

Appropriations of the House of Representatives i n  i t s  r epor t  dated 

19 February 1960, has approved the request  f o r  100 pos i t i ons  f o r  the  

Huntsv i l le  f a c i l i t y ,  However, t h a t  subcommittee has approved only 

75 of the  150 pos i t i ons  requested f o r  the s t a f f i n g  of our Washington 

Headquarters. Gentlemen, I urge the  members of your committee t o  

r e s t o r e  t h i s  c u t  and grant  our  request  for the  f u l l  t o t a l  of 150 

pos i t ions .  

May I po in t  ou t  t h a t  NASA, -- providing i t s  budget request  f o r  

F i s c a l  Year 1961 and the  t r a n s f e r  of t he  von Braun group are approved 

-- w i l l  be planning, cont rac t ing  f o r  and car ry ing  out  a program i n  the  

balance of the  cu r ren t  F i s c a l  Year and i n  F i s c a l  Year 1961 t h a t  w i l l  

involve the  commitment of $400,000,000 more i n  F i s c a l  Year 1961 than 

i n  1960. 

employees, p r i n c i p a l l y  as the  r e s u l t  of the Huntsv i l le  t r ans fe r .  To 

plan f o r  and manage sens ib ly  t h i s  program of g r e a t  and increas ing  

complexity requi res  t h i s  modest increase  i n  headquarters  management s t a f f .  

Fur ther ,  our  staff w i l l  have been increased by more than 5500 

The requirement f o r  t h i s  immediate increase  i n  personnel is ,  i n  

. . . . . . . . . . . . . . . . . .  - ... . . . . . . . . . . . .  ... .- .. . 
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my opinion, the normal and inevitable outgrowth of the expanding nature 

of our activities, particularly in the area of providing adequately for 

the development of launch vehicle systems having the thrust capabilities 

required to support both the short and long term projects we plan to 

undertake. Let me be more specific. 

In late 1959 the President ordered the transfer to NASA of the 

Development Operations Division of the Amy Ballistic Missile Agency at 

Redstone Arsenal, Huntsville, Alabama, along with Saturn, the 

1,500,000-pound-thrust (clustered) rocket engine under development by 

the Division. 

Subject to Congressional approval, the transfer will become 

effective 60 days from formal notification of the Congress con January 14 

last; it will include the 4,300 scientific and technical positions from 

the present Development Operations Divisisn and a provision enabling 

NASA to recruit up to 815 individuals from ABM or Redstone Arsenal 

supporting personnel. The total supporting personnel requirement of 

1,200 for Dr, Wernher von Braun's group cannot be filled entirely from 

the Redstone personnel because the Amy requires their continued service 

in military programs, 

The 100 persons already approved by the House Subcommittee on 

Deficiencies, are urgently needed at Huntsville to plan for the NASA 

take-over so that it goes smoothly and does not disrupt either Army 

or NASA programs. 

The President's assignement to NASA of sole responsibility for 

developing high-thrust boosters, regardless of their ultimate military 

or nonmilitary uses, took place last year. This mission is adding 

heavy workloads to NASA's headquarters staff in all divisions. 
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P r i o r  t o  t h a t  assignment, the  F i s c a l  Year 1960 authorized 

s t r eng th  i n  the  Off ice  of Space F l i g h t  Development was 113, 

added mission came the  requirement f o r  a t o t a l  of 170 indiv idua ls  i n  

a l l  phases of Space F l i g h t  Development. 

With t h i s  

I n  order  t o  speed development of super boos te rs ,  therefore ,  we 

decided t o  s p l i t  up the  Off ice  of Space F l i g h t  Development i n t o  two 

o f f i c e s  -- the  Off ice  of Space F l i g h t  Programs and the  Off ice  of 

Launch Vehicle Programs with the same t o t a l  of 170 pos i t i ons ,  110 i n  

the  former and 60 i n  the  l a t t e r ,  

The Huntsvi l le  group, and NASA launch operat ions a t  the  At l an t i c  

Missile Range and later, the  P a c i f i c  Missile Range, w i l l  r epo r t  t o  

t he  Off ice  of Launch Vehicle Programs, 

L e t  m e  review b r i e f l y  the  d iv i s ions  under the  new organizat ion.  

They include: 

... the  Off ice  of Advanced Research Programs (formerly the  

Off ice  of Aeronautical  and Space Research) which is  charged with 

advanced research i n  aeronaut ics  and space. Under t h i s  o f f i c e ,  

NASA's research cen te r s  have been undergoing a major transformation 

i n  funct ion from aeronaut ics  and rocket research t o  the  most advanced 

space research,  a l l  within e x i s t i n g  personnel complements, There i s  a 

premium on headquarters personnel with knowledge i n  s p e c i f i c  research 

a reas ;  more s p e c i a l i s t s  and c l e r i c a l  he lp  are needed. 

increase  by 12 from 83 t o  95. 

This o f f i c e  would 

... the  Off ice  of Space F l i g h t  Programs (formerly the  Off ice  of 

Space F l i g h t  Development) which i s  responsible  f o r  mission planning, 

payload design and development, and i n - f l i g h t  research and operat ion.  

A s  boosters  g e t  l a rge r ,  payloads increase  tremendously i n  s i z e  and 
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complexity, adding to the pressures on scientists and engineers in the 

evaluation and mission-planning phase, This office would grow to 110 

positions, an increase of 30. 

... the Office of Launch Vehicle Progr;lms> which I have mentioned 

earlier, would grow by 27 to a total of 60 ,  Please note that the total 

requested for these last two o f f i c e s  is the save number that was planned 

before we decided to escablish the  second office, 

,,.the Office of Business AdministraciDn, which continues with 

the same name and functions. It devolves upon this office to pull 

together into an efficient whole, NASA's variegated offices and research 

center operations, Additional personnel are required in systems accsunt- 

ing and budget analysis, and audit and procurement, f o r  example. Again, 

the Huntsville transfer is an important factor in the increased personnel 

need, Increase in this office would be 52 for a total of 271, 

I would also like to touch upon the needs of my own staff in 

Lhe Office of the Administrator, an increase of 29 positions for a total 

of 118. The new positions are in areas including international programs, 

the general counsel's office, program planning, and public information, 

Gentlemen, there is no gain in attempting to reduce the number of 

headquarters personnel requested if by that action we are left unable to 

discharge effectively our management function, I assert that this request 

was arrived at after careful study and assessment of our needs for people 

to support our planning, managing and evaluation functions. At this stage 

in our program it would be penny-wise and pound-foolish to limit our 

headquarters staff as the House Subcommittee has proposed. 

I hope this review has been helpful to you. I respectfully urge 

your approval of this #23,000,000 as a supplement to our Fiscal Year 1960 

. I  . . . . . . . . . . .. . . - . . . . . .". . ..__I.I.__ . . . ...... .. .. . . . . . 
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appropriation, Further, I strongly urge favorable consideration of our 

request for advance recruitment of 100 positions for Huntsville and of 

my plea for restoration of the 75 positions cut by the House Subcommittee 

from our request of 150 positions for our Washington Headquarters staff. 

Your favorable action will assure more satisfactory management of this 

vital national program. 

My associates and I will be happy to answer to the best of our 

ability any questions you may have. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

NASA RELEASE NO. 60-134 
Dudley 2-6325 

WASHINGTON 25, D. C. 

u“ 

HOLD FOR RELEASE UNTIL: 

February 25,  1960 
/#‘3dp4rrl 99p”. , Thursday, 

U,S,-AUSTRALIAN AGREEMENT ESTABLISFIS ADDITIONAL TRACKING STATIONS 

The Department of S t a t e  and t h e  National Aeronautics and Space 

Administration today announced t h a t  Aus t r a l i a  and t h e  United S t a t e s  

have signed an agreement which w i l l  extend the cooperat ive e f f o r t s  

of t h e  two na t ions  i n  space which was 

signed i n  Canberra on February-, p r o v i d e s  f o r  t h e  continued 

opera t ion  of t r ack ing  s t a t i o n s  e s t ab l i shed  during t h e  I n t e r n a t i o n a l  

Geophysical Year and t h e  establishment of t r ack ing  f a c i l i t i e s  for 

Pro jec t  Mercury and deep space probes.  

Operation of t h e  Minitrack S t a t i o n  and t h e  Baker-Nunn Camera 

Optical  Tracking S t a t i o n s  a t  Woomera w i l l  be continued. Tracking 

s t a t i o n s  a t  Pe r th  and Woomera w i l l  be e s t ab l i shed  f o r  Pro jec t  

Mercuryj t h e  United S t a t e s  manned s a t e l l i t e  program. A t r ack ing  

f a c i l i t y  a lso w i l l  be e s t ab l i shed  a t  Woomera for deep space probes.  

Under t h e  terms of t h e  agreement, t h e  United S t a t e s  w i l l  

provide e l e c t r o n i c  equipment; Aus t r a l i a  w i l l  provide s i t e s  f o r  t h e  

t r ack ing  f a c i l i t i e s  and assist  i n  t h e i r  opera t ion  and maintenance. 

Australian s c i e n t i s t s  w i l l  be a b l e  t o  use each e s t ab l i shed  s t a t i o n  

for independent s c i e n t i f i c  a c t i v i t i e s  when t h e  s t a t i o n s  a r e  not 

being used for a United S t a t e s  program. 

- END - 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

WASHINGTON 25, 0 .  C. 

NASA RELEASE NO. 60-125 FOR RELEASE: 
Dudley 2-6325 AFTER LAUNCH 

FEB 2 { ] & I  

T H I R D  NASA TEST LAUNCH O F  100-FOOT SPHERE 

A t h i r d  sub-orb i ta l  t e s t  launch of a 100-foot i n f l a t a b l e  
-. 

sphere was conducted by the  National Aeronautics and Space Admin- 

i s t r a t i o n  today from i t s  Wallops S ta t ion ,  Vi rg in ia ,  launch s i t e .  

A t e s t  veh ic l e  car ry ing  t h e  sphere was launched a t  d ' 2 /  p . m .  

EST, It boosted t h e  sphere to an a l t i t u d e  of about 17-5 miles .  

It t r ave led  about r? 0 miles  e a s t  across  t h e  At l an t i c  Ocean. 

The experiment was to continue t e s t  of': 

- t h e  mechanism f o r  e j e c t i n g  t h e  sphere from i t s  payload and 

i n f l a t i n g  i t  i n  space.  

- t h e  s o l i d  p rope l l an t  t h i r d  stage of t h e  Delta veh ic l e  under 

development i n  N A S A s s  launch veh ic l e  program. 

S imi l a r  t e s t s  were conducted from Wallops S t a t i o n  on October 

28, 1959, and January 16, 1960. NASA plans to launch a 100-foot 

sphere i n  o r b i t  t h i s  spr ing  f o r  use  as a pass ive  communications 

s a t e l l i t e  i n  P ro jec t  Echo. 

Today's two-stage launch veh ic l e  stood 324- f e e t  high and 

weighed f i v e  and one-half tons  a t  take-of f .  

i n i t i a l  thmst of 130,000 pounds. 

It produced an 

The f i rs t  s t age  wasme Thiokol Sergeant s o l i d  rocket with 

two Recrui t  assist  rockets  t o  i nc rease  i n i t i a l  t h r u s t .  The second 
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stage was an Allegany B a l l i s t i c s  Laboratory X-248 s o l i d  rocket  

which w i l l  be the t h i r d  stage of  t he  Delta veh ic l e .  

The 100-foot sphere was made of mylar p l a s t i c  h a l f  a m i l  t h i c k  

(half  of  one thousandth of an inch )  coated with vapor deposi ted 

aluminum. It weighted about 130 pounds. The aluminum provided 

a high degree of r e f l e c t i v i t y  of l i g h t  and r ad io  s i g n a l s .  

During the January 16 th  experiment, a 960 megacycle r ad io  

s i g n a l  from Be l l  Telephone Laborator ies ,  Holmdel, N .  J .  , was 

bounced o f f  t h e  sphere and received a t  a General E l e c t r i c  s t a t i o n  

a t  Schenectady, N.  Y . ,  and a Massachusetts I n s t i t u t e  of Technology 

s t a t i o n  a t  Round H i l l ,  Mass. 

A t  launch today, t h e  sphere was folded i n t o  a round magnesium 

conta iner  26.;?i inches i n  diameter.  

weighed about 190 pounds. 

The complete payload package 

Af te r  e j e c t i o n  from t h e  conta iner ,  i n f l a t i o n  of t h e  sphere 

was begun by r e s i d u a l  a i r  i n s i d e  i t .  Further i n f l a t i o n  was 

accomplished by 30 pounds of sublimating powders c a r r i e d  i n  t h e  

sphere 

The payload d i d  not c a r r y  a beacon t r a n s m i t t e r  f o r  t r ack ing  

but a te lemet ry  t r a n s m i t t e r  on t h e  second s t age  reported veh ic l e  

performance t o  ground s t a t i o n s  a t  Wallops, 

The 100-foot sphere w a s  conceived by Langleyss  Space Vehicle 

Group headed by W i l l i a m  J. QOSul l ivan ,  Jr. The sphere and veh ic l e  

were developed by Langley s Applied Materials and Physics Div is ion ,  

Joseph A. Shor ta l ,  Chief.  P ro jec t  engineer  was Norman L. C r a b i l l  

. -. . . _ _  . . , ._ . . - - .. . .  .. "..._---"_._-.I - .. . . . . ". .. -- . .. -I -. . - ---. -. . 
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of AMPD, Leonard Jaffe of NASA Headquarters i s  c h i e f  of commu- 

iccntions sa t e l l i t e  programs. 

- END - 



STATEMENT O F  DR. MORRIS TEPPER 

CHIEF, METEOROLOGICAL SATELLITE PROGRAM, NASA 

Before 

HOUSE COMMITTEE ON SCIENCE AND ASTRONAUTICS 

-- The NASA S a t e l l l t e  Applicat ions Prosram 

Gentlemen: Af te r  having heard t h e  p r e s e n t a t i o n s  s o  f a r ,  

you may be wondering somewhat whether t h e  exp lo ra t ion  of space 

does not have a more p r a c t i c a l  s i d e ,  something c l o s e r  to our  

a c t i v i t i e s  as i n d l v i d u a l s .  T h i s  i s  indeed t h e  case,  as I expect 

t o  show during t h e  next half  hour, as I p resen t  t h e  NASA S a t e l -  

l i t e  Appl ica t ions  Program--a program involving s a t e l l i t e s  t h a t  

w i l l  have an impact on t h e  day-to-day l i v i n g  of a l l  of us .  

L a s t  year ,  w e  p resented  t h e  genera l  a s p e c t s  of t h e  program 

on which w e  had embarked. 

Today, I would l i k e  to acquaint  you wi th  ou r  progress  during 

t h e  p a s t  yea r ,  our  a c t i v i t y  of t h e  p re sen t  and our p l ans  for 

t h e  immediate f u t u r e .  

The t h r e e  primary f i e l d s  o f  s a t e l l i t e  a p p l i c a t i o n s  to which 

I s h a l l  r e f e r  a re - - the  meteorological ,  t h e  communlcations, and 

t h e  naviga t ion  s a t e l l i t e s .  
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The f i r s t  cha r t  s t a t e s  very br.ief1.y our  ob jec t ives  i n  

t h e s e  f i e l d s .  They are: 

Meteorological: To develop a sa te l l  i t e  c a p a b i l i t y  

f o r  provlding world-wjde mete- 

or07 ogl.cal Lnformat ion. 

Communications: To develop a s a t e l l  'ite c a p a b i l i t y  

for aaking possibJe world-wide 

cornmiin-icat ions .  

Navigation: To develop a satel.1 i t e  c a p a b i l i t y  

f o r  maki.np poss ib l e  all-weather 

naviga t ion  a t  low cos t .  

I shall. now d i scuss  each nf these programs i n  t u r n .  

Meteorol ogfca l  Sat e 1.1 3 t e 

Our meteorological s a t e l l i t e  program has been designed 

t o  acqu i r e  c e r t a i n  information needed by meteoro lcg is t s  :in 

o rde r  t o  adequately descr jbe  and understand atmospheric 
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processes  and t o  p r e d i c t  t h e  weather. This information includes:  

a. 

b .  

C .  

d .  

The next 

Cloud observa t ions ,  bo th  day and n lgh t ,  on a 

g loba l  basis. 

The heat budget of' t he  earth and atmosphere. 

I n d i r e c t  measurements of t h e  temperature s t r u c -  

t u r e  and composi.tion of  t he  atmosphere. 

Radar  coverage, g iv ing  world-wide p r e c i p i t a t i o n  

informat ion.  

cha r t  (CHART 2)  shows the  kinds of instruments  

being considered f o r  i n c l u s i o n  on-board sa te l l i t es  which w i l l  

provide t h i s  information. 

a. Photoce l l s  and t e l e v i s i o n  - storm l oca t ion ,  

c1.oud cover, cloud type and cloud motion. 

b .  Scanning i n f r a r e d  r a d i a t i o n  d e t e c t o r s  - average 

temperature  of the ea r th ' s  s u r f a c e  and 

lower atmosphere, temperature of  c loud 

t o p s .  

c .  Non-scanning i n f r a r e d  r a d i a t i o n  d e t e c t o r s  - 
g r o s s  heat budget measurements i . e .  

r e f l e c t e d  s o l a r  r a d i a t i o n  and r a d i a t i o n  

....... - . . . . . . . . . . . .  ... _. .... . .  , . .- - . . . . . . . . . . . .  .. ._ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -.I 
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e a r t h  and atmosphere. 

d .  Spec romever - conpos l t lon  of' a tnospher  , water 

vapor, ozone, carbon dlcxir?e, arid s t ra t -  

ospheri c temperatures .  

e .  Radar - ra3n ar,d snow areas, hclr-yhts arid 

i n t e n s i t y  of' t h e i r  a?lc?s. 

The next cha r t  (CHART 3) shows the r a t e  w l t h  wh3ch we 

are accompl i s h l n g  our program. 

Duri.ng t h e  p a s t  year, we had two successfu? launches of 

sate?.l ites contaj-ning major ae t eo ro log i  c a l  lns t rumenta t  ion .  

Vanguard I1 contained a scanning photocell lCcr Tapping 

areas of hlgh r e f l e c t i v i t y  ( e s s e n t i a l l y  cloud cove r ) .  A s  has 

already been explained, a wobble developed upon l a u n c h  and w e  

are cxperienclng some d i f f i c u l t y  i n  reducing t h e  data.  

3xpTorer VII, which i s  still provid ing  u s e f u l  data, 

contali is ,  among I t s  o t h e r  s c j e n t i f i c  ins t rumenta t ion ,  a non- 

scannlng I? radiat ?.on d e t e c t o r  sys t em for heat  kudge? 

measurements. 



... 

Current ly ,  we are a c t i v e l y  preparing f o r  t h e  launch t h i s  

calendar  yea r  of TIROS I and 11. TIROS I conta ins  two t e l e -  

v i s i o n  camera systems f o r  cloud cover photography and TIROS 11, 

t h e  l a t e r  vers ion,  w i l l  have i n  add i t ion  both scanning and 

non-scanning i n f r a r e d  r a d i a t i o n  d e t e c t o r  systems. 

Our f u t u r e  program, the  s e r i e s  of sa te l l i t es  designated 

Nimbus, w i l l  conta in  improved instrumentat ion growing out of 

ou r  experience w i t h  previous s a t e l l i t e s .  Hopefully, l a te r  

vers ions  of Nimbus w i l l  c a r ry  new ins t rumenta t ion  such as a 

spectrometer o r  a r ada r  on-board. 

On t h e  next cha r t  (CHART 4), w e  have an a r t i s t ' s  drawing 

of the  TIROS s a t e l l i t e .  The following are i t s  c h a r a c t e r i s t i c s :  

1. Launch vehic le  - Thor-Able I1 (TIROS I) ,  

Thor-Delta (TIROS 11); 

2. S t a b i l i z a t f o n  - Spin s t a b i l i z e d ;  

3. Weight - 270 pounds; 

4. S i z e  - 42-inch diameter,  19 inches high; 

5. Orb i t  - 380 n a u t i c a l  miles, c i r c u l a r ;  

6, 
7. Lifetime - 90 days; 

I n c l i n a t i o n  - About 50" t o  equator;  

. .. . .-___ .. . .. . . . . . . . , . ._. . . . - -  . - 



8. 

9 .  

10. 

11. 

12. 

, 
-(\.. 

Instrumentation - Two television systems, 
scanning and non-scanning I R  and associated 

electronics; 

Power - Solar cells and storage batteries; 
Launch - From AMR; 

Tracking - Minitrack and Millstone Radar; 
Data acquisition - U. S. A r m y  Signal Corps Station 

at For t  Monmouth, USAF station at Kaena 

Point, Hawaii. 

Participation in TIROS has been extensive (CHART 5) .  TIROS 

was initially begun in the DOD. On April 13, 1959, over-all 
project direction and coordination was transferred to NASA. 

U. S. Army (USASDRL and contractors from ingustry - 
primarily R. C. A. ) : Development of payload 

and selected ground equipment, data acqui- 

sition and data transmission. 

U. S, Air Force (BMD and contractors from industry - 
STL, Douglas and Lockheed) : Development 

of launch vehicle, mating of vehicle and 

payload, launch, data acquisition. AFCRC 



w i l l  assist w i t h  data a n a l y s i s  and i n t e r p r e t a t i o n .  

U, S. N a v y  ("PIC): W i l l  assist i n  the photo ana lys i s .  

U. S. Weather Bureau: Data a n a l y s i s  and i n t e r p r e t a t i o n ,  

da t a  dissemination and h i s t o r i c a l  s torage .  

I n  add i t  ion, NASA has organized the J o i n t  Meteorological 

Sa te l l i t e  Advisory Committee (JMSAC) with membership from ARPA, 

Amnyj Navy, Air Force, Weather Bureau, and NASA with t h e  follow- 

ing  objec t ives :  

a. To consider  t h e  requirements o f  the DOD and 

NASA i n  t h e  Meteorological S a t e l l i t e  Program; 

b.  To serve  as a medium o f  interchange of information 

among NASA and DOD members; 

e .  To assist wherever poss ib l e  and appropr ia te  i n  

opera t ing  programs. 

It i s  our i n t e n t  t h a t  through the coordinat ion of requi re -  

ments i n  t h i s  Committee w e  s h a l l  be able t o  develop a t r u e  

na t iona l  meteorological s a t e l l i t e  program, responsive t o  t h e  

c 



needs of both t h e  military and c i v i l i a n  users.  

Meteorological s a t e l l i t e  data, p a r t t c u l a r l y  t h e  photographs 

of cloud cover, w i l l  p resent  a new kind of data previously 

unavai lable ,  t o  the meteorologis ts .  I n  o rde r  t o  develop tech- 

niques of a n a l y s i s  and photo i n t e r p r e t a t i o n  by means of which 

it w i l l  be p o s s i b l e  t o  e x t r a c t  s i g n i f i c a n t  meteorological 

information from such photographs, meteorologis ts  are c a r e f u l l y  

studying a l l  a v a i l a b l e  photographs taken from high a l t i t u d e s .  

For example during the past year, t h e r e  have been seve ra l  

i n s t ances  where a camera containing f i l m  w a s  p laced i n  a re -  

coverable nose cone of an Atlas o r  Thor launch vehic le .  A l -  

though the i n i t i a l  and primary purpose f o r  the camera was 

non-meteorological, it turned out t h a t  some very good p i c t u r e s  

of the  ear th ' s  cloud cover emerged as a by-product. On the 

next cha r t  (CHART 6)  i n  the upper le f t -hand  corner  i s  a mosaic 

of s eve ra l  photographs taken at  about 300 n a u t i c a l  miles ele- 

va t ion  during the f l i g h t .  The clouds were t r ansc r ibed  o n t o a  

map and a r e  shown i n  t i n t e d  blue on t h e  accompanying map. 

Superimposed on the char t  i s  the weather s i t u a t i o n  f o r  the day. 

We see how remarkable i s  the correspondence between the major 

cloud areas and t h e  major weather storm regions - as shown by 

. ._  ~ , . . .. . . . . _I -. . . . . - . .. . . -. .- . . . . -. . . _. _. . . .__.._ -. . - . . . .  - . .... . ...i ~. ._ . . .  



-9- 

t h e  s t a t i o n a r y  f r o n t ,  t h e  e q u a t o r i a l  t rough and t h e  e a s t e r l y  

wave. 

T h i s  very prel iminary a n a l y s i s  w a s  performed by the  

s c i e n t i s t s  of the General E l e c t r i c  Company--the company 

d i r e c t l y  concerned w i t h  t he  nose cone experiments. However, 

as you can see,  t h e r e  i s  a considerable  amount of a d d i t i o n a l  

de ta i l  on t h i s  photograph. The Weather Bureau i s  studying 

t h e s e  d e t a i l s  i n  terms of meteorological s ign i f i cance .  

The Weather Bureau i s  also conducting similar kinds of 

s tud ie s ,  though necessa r i ly  more t h e o r e t i c a l  i n  nature ,  i n  

t he  f i e l d  o f  r ad ia t ion ,  data handling, data processing, and 

ope ra t iona l  u t i l i z a t i o n  of s a t e l l i t e  data i n  o rde r  

be t t e r  prepared t o  i n t e r p r e t  and use  the data when 

a v a i l a b l e .  

So much f o r  TIROS and prepar ing  for i ts  data. 

beyond TIROS? 

t o  be 

they a r e  

What i s  

I n  o rde r  t o  understand be t te r  the d i r e c t i o n  which we a r e  

fol lowing i n  the follow-on to TIROS--5t i s  important t o  under- 

s t and  two of t h e  bas i c  l i m i t a t i o n s  of TIROS. The next chart  

- . . . - . .. .- , . , . . . . . .- . 
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(CHART 7) i l l u s t r a t e s  t h e s e  weaknesses. TIROS w i l l  be launched 

i n  an inc l ined  o r b i t  and w i l l  be space o r i en ted .  The former 

means that  TIROS w i l l  reach a maximum northern and southern 

l a t i t u d e  (about 50" ) . It w i l l  view events  p r imar i ly  between 

t h e s e  l a t i t u d e s  so  that poleward f rom these l a t i t u d e s  w e  shall 

have l i t t l e  o r  no data from t h i s  s a t e l l i t e .  Secondly, by being 

space o r i en ted  TIROS views t h e  earth only p a r t  of t h e  t ime 

during I t s  o r b i t .  The r e s t  of t h e  t ime i t  looks  glancingly 

a t  the e a r t h  o r  out i n t o  space.  Our follow-on s a t e l l i t e ,  

Nimbus, w i l l  co r r ec t  th.is. It w i l l  be i n  a p o l a r  o r b i t  and so  

w i l l  cover a11 l a t i t u d e s  from pole  to pole;  it w i l l  always 

f a c e  t h e  e a r t h .  

The other  c h a r a c t e r i s t i c s  of Nimbus are (CHART 8)  

1. 

2.  

3.  

4. 
5. 

6. 

7 .  

Launch vehic le  - Thor AGENA B; 

S t a b i l i z a t i o n  - earth or ien ted ,  pneumatic and 

i n e r t i a  wheel technique; 

Weight - 650 pounds; 

Orb i t  - 600 nau t i ca l  miles,  c i r c u l a r ;  

I n c l i n a t i o n  - p o l a r  o r b i t ;  

L i f e t i m e  - s ix  months; 

Instrumentat ion - advanced TV, scanning and 
non-scanning IR; spectrometer 
and radar on l a t e r  vers ions;  
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8. Power - s o l a r  c e l l  and s to rage  batteries; 

9. Launch - from PMR. 

Maximum data a c q u i s i t i o n  f rom a s a t e l l i t e  i n  a p o l a r  o r b i t  

would be from a s t a t i o n  loca ted  a t  t h e  pole  or as c lose  to it 

as feasible. Thus, we are looking i n t o  t h e  p o s s i b i l i t y  of 

e s t a b l i s h i n g  a s t a t i o n  i n  high l a t i t u d e s  at  which the Nimbus 

data might be acquired. 

Communications Sa te l l i t es  

To refresh your memory: S a t e l l i t e s  which can be used 

t o  provide communications over large areas of the earth can 

be placed i n t o  two broad categories-- the a c t i v e  repeater 

s a t e l l i t e s  and the pass ive  s a t e l l l t e s .  The a c t i v e  r e p e a t e r  

s a t e l l i t e s  conta in  e l e c t r o n i c s  and an appropr ia te  power 

source which permit a r ad io  s igna l ,  sen t  from one poin t  on 

the earth, to be received on-board the s a t e l l i t e ,  amplified,  

and then  to be r e t r ansmi t t ed  t o  a d i s t a n t  r ece ive r .  The 

o t h e r  category, the pass ive  s a t e l l i t e ,  i s  comprised of 

s a t e l l i t e s  which merely r e f l ec t  back toward the  earth r a d i o  

s i g n a l s  o r i g i n a t i n g  on t h e  e a r t h .  

I . _ ._ . . . . .  Î , . . -. . I-._II___ I I_._ _I. , . .  . ._..I-. . . . - .... .. I . . - -  . .I I.__ ._. -. . 
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Because of some r a t h e r  immediate t a c t i c a l  needs, t h e  DOD 

has embarked on a program t o  develop c e r t a i n  forms of t h e  

a c t i v e  r e p e a t e r  communications sa te l l i t e .  NASA, as was implied 

e a r l i e r  i n  t h e  in t roduc t ion ,  i s  i n t e r e s t e d  i n  e s t a b l i s h i n g  

the  technology necessary to t h e  design o f  t h e  more gene ra l  

communications s a t e l l i t e s  for c i v i l i a n  and commercial use.  

I n  t h e  area of a c t i v e  r e p e a t e r  communications satel l i tes ,  NASA 

i s  watching with in te res t  and r e l y i n g  on t h e  DOD programs to 

provide the e a r l y  stages of development. NASA has e s t a b l i s h e d  

a r e s e a r c h  and development program i n  t h e  area of pas s ive  

communications s a t e l l i t e s .  

Our i n i t i a l  e f f o r t  c a l l s  for the development of large 

s p h e r i c a l  s a t e l l i t e s  and the i n v e s t i g a t i o n o f  t h i s  form of 

s a t e l l - i t e  as a communications medium. T h i s  program has been 

named Pro jec t  Echo. 

(CHART 9 )  

A 100-foot diameter  i n f l a t a b l e  s p h e r i c a l  s a t e l l i t e ,  

developed by our  Langley Research Center  w i l l  be p laced  i n  

a c i r c u l a r  o r b i t  about t h e  ear th  a t  an  a l t i t u d e  of approxi-  

mately 900 nautical  miles. The s a t e l l i t e  i s  made of mylar, 

one-half  thousandth of an inch t h i c k ,  w i t h  a vapor-deposi ted 

. . . , , . . . . -. . .  _I, .".I. - , . . . . . . . . .." . . ..... . ~ . . _. -. . . .- . . -. ..... - . -. . 
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coa t ing  of aluminum t o  provide  r e f l e c t i v i t y .  It weight approx- 

imately 136 pounds and has 31,416 square feet  of s u r f a c e  area, 

The s a t e l l i t e  i s  evacuated and fo lded  i n t o  a 26-inch diameter  

c o n t a i n e r  such as t h i s  (model).  Here, we see  a fo lded  sphere 

i n  a t r a n s p a r e n t  con ta ine r  as it appears  p r i o r  t o  launching 

(model).  

by General M i l l s  Company and Schje ldahl  Company. T h i s  e n t i r e  

These mylar spheres  were f a b r i c a t e d  under  c o n t r a c t  

package w i l l  be placed i n  o r b i t  us ing  a Delta veh ic l e ,  and t h e n  

the  con ta ine r  w t 1 1  be opened to r e l e a s e  t h e  sphere.  Approxi- 

mately 20 pounds of a subl imat ing powder, p laced  i n s i d e  the 

sphere,  w i l l  cause the s a t e l l i t e  to i n f l a t e  i n  t h e  vacuum of 

space.  

To i n v e s t i g a t e  t h e  c h a r a c t e r i s t i c s  of t h i s  s a t e l l i t e  as 

a communications medium and t o  determine t h e  cond i t ion  of 

the sphere i n  o r b i t ,  P ro jec t  Echo calls f o r  a s e r i e s  of 

communications experiments between JPL, Goldstone, C a l i f o r n i a  

and BTL, Holmdel, New J e r sey .  S igna l s  o r i g i n a t i n g  a t  Goldstone 

w i l l  be r e f l e c t e d  by the s a t e l l i t e  and rece ived  at  Hclmdel. 

S igna l s  f r o m  H o l m d e l  t o  Goldstone v i a  the s a t e l l i t e  will make 

use  of a d i f f e r e n t  frequency. These communications f a c i l i -  

t i e s  a r e  now under  cons t ruc t ion .  
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The s a t e l l i t e  has undergone considerable  ground t e s t i n g ;  

but t h e  real t es t  i s  t o  i n f l a t e  the payload i n  space,  

do not have vacuum f a c i l i t i e s  large enough t o  i n f l a t e  

s t r u c t u r e  on the ground as p a r t  of t h i s  development. 

for w e  

t h i s  

The 

Langley Research Center has programmed seve ra l  b a l l i s t i c  

launches of the 100-foot diameter sphere from Wallops I s land .  

Two such tes t s  have been performed: the first on October 28, 

1959 and the second on January 16 of  t h i s  year .  We have 

prepared a shor t  f i l m  showing the p repa ra t ion  f o r  and t h e  

launching of the f i rs t  of t h e  two tests mentioned. I should 

l i k e  t o  show t h i s  f i l m  now. 

(FILM) 

This f irst  scene shows the 100-foot diameter sphere 

i n f l a t e d  i n  a large hangar at  Weeksville, North Carolina,  t o  

determine the q u a l i t y  of cons t ruc t ion .  

Here, w e  see the fo ld ing  table. The sphere is first 

fo lded  i n t o  a long t h i n  shape, 153 feet  long w i t h  over $00 

accordian-type p l e a t s .  

Here, we see t h e  payload conta iner .  

.. ...  ~. . . , ._. - , . ... _. . - . . . .  , , . .- - ...... . ”  .......... -~ 
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The sphere i s  then  c a r e f u l l y  fo lded  i n t o  one-half of  the 

conta iner .  

The o t h e r  h a l f  of the conta iner  i s  put i n  p lace .  

Here, we see being assembled t h e  te lemetry equipment 

which w i l l  r ad io  back events  during the  f l i g h t .  

Next, w e  shall see the second stage rocket .  This, 

i nc iden t ly ,  i s  t h e  same rocket  w e  shall  use t o  f i n a l l y  

e j e c t  the payload i n t o  o r b i t  on t h e  Delta vehicle;  thus,  

w e  are t e s t i n g  as near ly  as poss ib l e  the f i n a l  conf igura t ion  

f o r  the o r b i t a l  experiment. 

The payload i s  now baing f i t t e d  onto the second stage 

rocket  of the launching vehic le .  

Here, the b a l l i s t i c  launching veh ic l e  i s  being assembled 

at Wallops I s land .  The f irst  stage i s  a Sergeant rocket .  

The second stage and the payload are now being added. 
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A p r o t e c t i v e  nose cone has been added which w i l l  be 

j e t t i s o n e d  after t h e  veh ic l e  leaves  most of t h e  atmosphere. 

The tes t  was made j u s t  af ter  sunset  so  that the sphere 

would be v i s i b l e  by r e f l e c t e d  sun l igh t  aga ins t  a dark sky. 

The rocket  is f i r e d .  The vehic le  i s  spinning t o  provide 

s t abi l  i t y  . 

The sphere is e j e c t e d  and i n f l a t e d  a t  an a l t i t u d e  of 

approximately 80 m i l e s .  

(END OF FILM) 

This first  test showed a f a u l t  i n  the payload, f o r  t h e  

sphere ruptured on i n f l a t i o n .  The second tes t  su f fe red  from 

a veh ic l e  fault. However, t h e  sphere was e j e c t e d  and t h e  

data (which i s  still being analyzed) i n d i c a t e  that  t h e  pay- 

load  f a u l t  observed i n  t h e  first t e s t  may have been suc- 

c e s s f u l l y  cor rec ted .  
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(CHART i o )  
Rather  l a r g e  ground f a c i l i t i e s  are r equ i r ed  f o r  t h e  

communications experiment and here w e  see one of two 85-foot 

diameter antennas which will be employed i n  P ro jec t  Echo. 

A s p e c i a l l y  designed antenna i s  under  c o n s t r u c t i o n  f o r  

t h e  experiment at B e l l  Telephone Labora tor ies  i n  Holmdel. 

T h i s  antenna i s  designed t o  e l ih l ina te  no i se s  which are a 

,. r e s u l t  of the surroundings.  The use  of such techniques w i l l  

permit  the d e t e c t i o n  of extremely small s i g n a l s .  

(CHART 12) 

The p a r t i c i p a n t s  i n  P r o j e c t  Echo are shown here. NASA 

i s  providing the management and t h e  payload development, 

t r ack ing ,  e t c .  Jet  Propuls ion Laboratory,  West Coast com- 

munications s i te  and B e l l  Telephone Labora tor ies ,  the East 

Coast communications s i te .  Indus t ry  i s  provid ing  many of 

the components; the mylar spheres, r a d i o  beacons, antennas,  

t r a n s m i t t e r s ,  e tc .  

Last, but  by no means least, are the independent ex- 
perimenters .  We have i n d i c a t e d  that  the m i l i t a r y  s e r v i c e s  
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w i l l  perform t h e i r  own experiments but  many o t h e r  o rgan iza t ions  

w i l l  take advantage of the ex i s t ence  of t h i s  s a t e l l i t e  and w i l l  

perform a d d i t i o n a l  r a d i o  propagat ion experiments.  NASA i s  

cooperat ing w i t h  these experimenters  and t h e i r  e f f o r t ,  i n  t u r n ,  

w i l l  augment the sum t o t a l  of extremely va luable  information 

t o  be gained from Pro jec t  Echo. 

NASA p l a n s  three launches of the 100-foot diameter sphere 

( the  f irst ,  an i n c l i n e d  o r b i t  and the last two, p o l a r  o r b i t s )  

t o  determine the use fu lness  of such spheres as communications 

sa te l l i t es  and t o  determine the technology r equ i r ed  t o  p l a c e  

and s u s t a i n  such large s t r u c t u r e s  i n  t h e  space environment. 

A s i n g l e  s a t e l l i t e  of t h i s  t ype  cannot comprise a satel-  

l i t e  communications system, f o r  as shown here-- 

(CHART 13) 

Even though with a s i n g l e  sa te l l i t e ,  communications can 

be e s t a b l i s h e d  between any two s t a t i o n s  wi th in  a rather l a r g e  

area, as the s a t e l l i t e  moves r e l a t i v e  t o  t h e  earth i t s  area 

of coverage moves w i t h  it. If  cont inuous communication 3s 

t o  be maintained a number of sa te l l i t es  w i l l  have t o  be i n  

o r b i t  s o  t h a t  at  least one i s  always i n  s i g h t  of t h e  two 

s t a t i o n s  d e s i r i n g  t o  communicate. It would t a k e  on the o r d e r  

. ". _. . . , ., .. __.. . I_ . _ .  ..-.I . .  " I ....II..-I - . . .  . .  - . . , . . _  ~. i. 
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of 26 spheres i n  a 3-4000 m i l e  o r b i t  t o  provide 99s a v a i l a b i l i t y ,  

i f  the spheres were randomly spaced. Because of t h i s  requi re -  

ment and the advent of larger boos ters  i n  the coming years, 

the follow-on program t o  P ro jec t  Echo c a l l s  f o r  the develop- 

ment of t h e  a b i l i t y  t o  p l a c e  a number of sphe r i ca l  sa te l l i t es  

i n  o r b i t  w i t h  a s i n g l e  boos te r  vehic le .  

Feas ib i l i t y  s t u d i e s  of larger s t r u c t u r e s  and o ther ,  per- 

haps more e f f i c i e n t , r e f l e c t o r s  w i l l  continue but t h e  experience 

and technology t o  be gained i n  Pro jec t  Echo w i l l  provide an 

inva luable  foundation on which t o  b u i l d  t h e  requi red  technology, 

Navigation S a t e l l i t e  

A t  the present ,  NASA does not have an a c t i v e  develop- 

ment program i n  navigat ion sa te l l i t es .  A s  you know, a 

naviga t ion  s a t e l l i t e  system i s  being developed by the DOD. 

We are keeping i n  c lose  touch w i t h  these developments so  as 

t o  be i n  a p o s i t i o n  t o  eva lua te  the usefu lness  of t h e  system 

for c i v i l i a n  app l i ca t ion .  

The t o t a l  funds requi red  t o  ca r ry  out the Sa te l l i t e  

. - - . . - - - " . , . .. . . . .. ._. . . .. . . . I . -. . .I.-.....l--.lI... .. . . - . .  .. .. . . . . . . . . .. . -  -. . 



Applicat ions Program as I have presented  it are $26,300,000 

of th- ts  $20,700,000 i s  for the meteorological s a t e l l i t e  program 

and $5,600,000 f o r  the communications s a t e l l i t e  program. 

- END - 

MT: jh 
1-29-60 




